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BACKGROUND 


This rand slucly of the effectiveness of our strike foice under 
atomic attach was begun in the summer of 1951 to answer 
oik .'ions posed by the Air Staff. 

The first phase, accelerated in 1952 at the nxpicst of Gen¬ 
era! Vandenberg, was completed in 1953, sumnnii/ed in 
Report R-24TS. Special Staff Report*. 'The Selection of St rate pic 
Aii Bases, briefed extensively throughout tlie Air Staff and at 
various USAF commands, and documented in detail in RAND 
Report R-266, Selection and Use of Steal epic Air Boses. 'This 
first phase was limited to a consideration of our strategic force 
in the lTSfl’s, before the advent of the serious eat my-strategic- 
missilc threat. While it dealt with the protection of our strategic 
force in the continental United States arainst an atomic attach" 

t > * 

the study stressed solutions to the problem of reducing, vulnera¬ 
bility ove rsea s because this was then (he most critical soft spot. 

The work summarised in this report was focused on problems 
confronting the Director of 1-Mans, HejUSAb, and includes an 
analysis of methods of meeting the missile threa t in the 1960’s 
and a more detailed treatment of the protection of our strategic 
force in the co ntinenta l United Slates. The component studies 
in support of this summary will be published in research memo¬ 
randa, cited in footnotes on the following pages. 










PROTECTING U.S. POWER TO fvT^lfCr? £A£i( 
IN THE 1950’S AND 1960’S 


!. INTRODUCTION AND SU/AMAliY 

rand has just completed another phase of its continuing siudj of fhe 
essential chaiactcrisiics of U.S. airpower required to deter general wa r in 
the 1950’s and 1960’s. Jt has been widely rccogni/xd that deterrence of 
general war requires an invulnerable power to retaliate. However, hand’s 
study shows that in fact there will be no adequate objective, basis for 
detcnoncc unless U.S. defense programs and plans are drastically altered. 
The analysis of a large number of possible alternative enemy attacks 
demonstrates that even if we assume enemy capabilities to be lower than 
the levels estimate d by the Directorate of Intelligence, and attribute to 
ourselves a greater capability in defense and readiness lor retaliation 
' than is suggested by tests,( sensi Ldy planned surprise attacks could prevent 
.us from mounting iCsnqTBte retaliatory strike. 

VULNERABILITY Oh OUR LAND-BASED AND SEA-BASED 
STRIKE FORCES 

Recent and expected developments in Soviet air weapons systems will 
more than counterbalance defense measures that the United States now 
plans to introduce. I he Soviets .have .recently tested high-yield weapons 
of megat on yield and have begun series production of high perform¬ 
ance long-range bombers. These advanced weapon and delivery vehicle 
combinations are now being introduced into the Soviet bong Range Air 
Force (LRAI ), and it is estimated that the Soviet:, will have an inter¬ 
continental ballistic missile capability by 1 960 19 61. rand’s study shows 
that the programmed Strategic Air Comm ami force in the United States 
and our land - and sea-based forces overseas uith radius enough to hit 
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Russiii could be destroyed by the new Soviet maimed-bondin' systems, 
the intercontinental ballistic missiles , or by hoth used in ct joint *•//;. 

In brief, major IJ.S. vulnerabilities can be described as follows: (]) ( 
strike force presents soft, relatively few, relatively undefended tar 
This would permit a lethal attack that would be h ajrd to recoin ;,- 
time even with an improved sensing and SAC reaction system. IV, v 
fact, (2) even our continental United States (ConllS) warning system ■ 
large holes, and (3) the response of our strike force to warn mg is 
slm^ even to permit evacuation. Finally, (d) our ability to recover 
to strike with evacuated elements is limited, untried, and can be den 
us by a follow-up raid. 

To remedy this critical situation we need measures that will fill . 
the holes outlined above. The program HAND recommends, which c 
corns SAC in particular, is therefore a combination of measures i. 
would (l) increase the size of raid the enemy must launch to hurt « 
aircraft and aircrews caught on base, and thus inn ea se the probabili ty > 
giving warning; (2) increase the amount and reliability of warm' 
(3) increase the speed and certainty of SACs responses to warning. Fli 
list two measures together would reduce the size of raid that the civ 
could slip through our sensing system and still catch our aircraft and 
crews on base; they would lower the critical .warning threshold; and ( 
i they would make certain that even if an initial surprise raid caused del. 

neither it nor any follow-up raid could prevent our surviving force fi 
^ launching a massive counterattack on Russia. 

There are plans to do something in most of these categories, but n 
enough in any of them. With the improvements now planned, our sti; 
force would be vulnerable to manned-bomber raids, and, when in- 
|continental ballistic missiles are available to the. Russians, we would 
[vulnerable to this thieat, too. 

CONCLUSIONS AND .RECOMMENDATIONS IN BRILL 

In brief, the study concludes that: 

hirst, national defense programs do not now give adequate consult:: 
tion to the problem of protecting (be si i a logic fence as distinct from l 




2 










problem of force size. As planned, our force will have many major 
vulnerabilities. 

Second, no simple device—such as merely multiplying lire number of 
bombers or (he number of bases or the quantity (A active defe nses in our 
force—will icinedy this situation without in feasibly large expenditures. 
Given the complexity of the problem, it is not surprising that simple 
solutions do not work. 

Third, the only economical solution is a many faceted program involv¬ 
ing changes not only in SAC but also in the Conlmenlal Air Defense 
Command, hand recommends some fifty specific measures, 'these meas¬ 
ures fall into groups that are interdependent, bach group, taken separately-, 
is necessary but insufficient. While no substitute exists for some of the 
individual measures, not every detailed recommendation is irreplaceable. 
The program docs not stand or fall on the acceptance of every detail. 
The most important of the recommended measures include improve¬ 
ments in: 

o The naming available to SAC —in particular, by extending the 
continental early warning radar boundary to the south and 
/locating SAC well inside it. The present base program leaves 
\many SAC units substantially unwarned. 

e SAC response —by increasing alertness for evacuation of flyablc 
aircraft, with as many as possible combat read y, and by changes 
in the decision process for alerting and evacuating SAC. 

o SAC's ability to recover ajter an enemy attack —by preparing 
alternate airfields for use in striking back after enemy attack 
and by increasing and extending SACs communications and con¬ 
trol capacity, (and therefore its ability to coordinate the use of 
such recovery and staging bases). 

f. The ability of SAC to use its bombers in the face of a ballistic - 
missile attack —by a program to provide warning aJicDhcUer for 
| aircraft and critical personnel. RAND finds that shelter exploits 
lthe essential inaccu racy of missiles. Alternative suggestions for 
^defending SAC against the ICBM rely on unrealistic estimates 
[of the amount of warning likely to be available and of the 
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i proportion of SAC bombers that can be launched on strike in the 
( minutes of warning that can be counted on. 

Fourth, the costs of such a program would amount to approximat 
5 n cr cent of the presently planned expenditures .or oAC an-., o-.w 
feise The RAND study did not attempt to establish the optimum.sue 
the SAC budget or the SAC force; therefore it has nothing to contn! 
toward deciding whether we need more, less, or the. planned num, 
T ^ ? \ It is rather a study of how best to spend whatever budget is cm- 
hand found that „/ every level of budget and force stze stu^c, .1 <s v. 
( lo spend about 5 per cent to ensure the survival of a s.gnercant pari 

'the force after enemy attack. 

Finally the most urgent requirement is not that the wlme p-w 
outlined ’be decided on, but that the long-lead-time Rems mvolv 
research and development, testing, construction of prototypes, cup. -. . 
negotiation, etc., be started without delay. This entails commitments 
ore small in relation to the additional sums of money for ..nC tn..t '■ 
h', cn the subject of recent discussion, and in particular m relation to 
total sums of money already planned for SAC. The sum that shook 
committed now amounts to less than $C0 million. 
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\j r : T[-['PENCE AND THE INITIALJBI.OW 

The prim ipnl way to make aggressro j) unattractive to the 

, , !f my is to assure him that it will be answered'by the devastating power 
,>t* our retaliatory force. Mowevcr, Soviet development of a massive 
rhcimoniiclear delivery capability raises the uncomfortable prospect that 
if the enemy strike s first, he may also strike second. Can we mount a 
substantial retaliatory blow after a surpiisc thermonuclear -attack? If not, 
have we a deterrent ? 

WHAT IS A DETERRENT CAPABILITY? 

The belief is widely held that a strategic'air force superior to the 
enemy’s in quality, if not numerically, provides a dctcnenl capability, the 
standard ITS. reaction to any Soviet display of a new offensive vehicle 
b a crash program to develop a similar vehicle or to increase quan tity 
production of an existing similar vehicle. This is understandable. We 
know so little about the real offensive and defensive capability of the 
enemy that we must have a large strategic foicc composed of the best 
vehicles we can produce. In any case, rand has not made- a study to deter¬ 
mine QfeTxvst force sizejbut it is sometimes supposed that merely increas¬ 
ing the size of an unprotected force provides deterrence; or that deterrence 
results from a numerical or qualitative superiority of our preajtacl: offen¬ 
sive capability. Thais is wrong. 

In fact, rand has examined the capabilities of SAC forces that would 
outmatch the enemy in quantity and quality hejore his sifike and lias 
found that the remnants after attack would be relatively powculrss. One 
atom bomb dropped from even an obsole te bomber could destroy a great 
many modern jet aircraft. 

The criterion of matching the Russians plane for plane, or exceeding 
them, is, in the strict sense, irrelevant to tlie problem of deterrence. U 
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may even be, as h« been «»tt* u™««gary to achieve such | ; , 
]„„e as eve mate it ctystal dear ie. the enemy that «-*« •?<- 

altar!:. Itm lbe« m do tm* to mot, * *» 'Metre,«• ,s ban, 
attainerl by simply creating la* uncciiimty m tire enemy 
lliat is, by mating it somewhat of a gamble. The question ts, how „,a 
of a gamble? and wind ate bis alternatives? On the basts of | ' ■ . | . 
tee would be taking a very large gamble if we assrrmcJ that 
U el,corns,anees wot,I,I the enemy take ticks.* ItttjHalSsJlh 1 
\. 0 uld be ease and, for us, s ubstantially ; enstkss. I here arc always a e 
ao.ri.r in iTS "We most be sure,'* to quote Secretary of a 
Air bone Quarles, ".hat our deterrent capability ,s of such siren, h c 
flexibility that, even if it suffers a sit,Wen atomic attar,:, ,1 ran still it 

with devastating power.” 1 

deterrence requires protected ah:power 
To due, the Soviet* tbnv is no substitute for a P'otectcd SAC k 

sometimes argued that action is ttn approprtalc count, t 

,be growing Soviet offensive capability and to SAf.s ,n, reastr'g vulm .. 
/ily This afgutnent ignores .he realities of the deeision-ntalrtng pro 
$ intrinsic to ‘our form of government. Momentous decisrons tcqmrr ,r 
' broad consultation, and discussions in the top military and political ■ 

* V , c” Invf - un Icrcstimatfc! the willing of our enemies to assume m the ' 

o„ Kovunttcr .0, 1^1.' A the p.«rticipcits ... this nvetme. . 

iTthis^r'rt'oiJiia/becusc 'ti.e 

.1 great deal that the Jdpdncsf ate not a '.pu ac^ n . , r ;--k of militaiy •> 

to « -tain extent." •> «s emphasred hat ap n cool ‘ of t „oir supply I 

lions with a powerful a.r and stthma.-ne forcl^t. on ^ b „„ 

On the other hand, begi.m.ng With Ap.it of this ... - ) ; • . rfO-ln-i 

such matters as whether the ch.mes for suc.rss of a 1 ^^ided to go 
d0-to-60, and though the predominant opm.on was on «* • • ’ M. Vdoltl 

For an account of this, see a forthcoming KANlt ynolas^tf.. , 

*'>"• ""A I [ W tS il* in*on, of 1«. mi,i,ary r* 

.•—* *^ 
Policy Commission, January 1, 191". PP* 
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Ions. The concomitant risks of se curit y compromise and loss of surprise, 
and thus loss of initiative, arc obvious. Put preventive war, no less than 
a retaliatory power, would require a protected SAC. the former to deter 
the enemy from striking while \\:e made uiiidy. 

I:vcn if we could rely on blunting the enemy’s counterattack, where we 
had the fi rst s trikp* this would be no deterrent to his attempting to strike 
first unless we were believed invulnerable to h/s strike . With a large 
hut un prote cted SAC, tire opposite would be true. He could win if and 
onlyjf he struck first. Jt would become impenUi\^f$l£ Wc 
would fiTCi teS^is attack. 

Public discussion of "tire balance of terror ’ often suggests that mutual 
deterrence of an all out war is a simp le, logicaI nconsequence of the posses¬ 
sion by both sides of the hydrogen bomb. Debate therefore centers on 
such questions as to whether this balance wil l deter sn iall wars as well as 
big ones. Rut to deter a big war, we must prepare realistically and without 
self-deception—and at some cost —to meet the increasing threat of 
annihilation of our bomb stockpile or of our power to deliver it. 

Roth the e! i cm y’s sf : r a logic force and ours ifW be effectively protected. 
For this reason we c annot be sure of killing his force even if we strike 
first. But the possibility of protecting our oxen strategic capability is, in our 
\opinion , the most important element of stability in the military situation . 
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IT OUR STRIKE TORCCS UNDER 


ATTACK 




C-TZ 


If r. word-) dealing carefully, and at some length even in this summary 
rej'f»ri, veivh the situation of our planned strike forces under thermo* 
riuleai attack. We have, in this study, taken pains to attribute to the 
memy at mos^onlpthose powers granted tojgnij^hy intdligenee esti¬ 
mates, and, in general, considerab ly few er. This, in spite of life fad that 
idcTlig/'ncc estimates have, in the past, been found to understate the 
Russian rate of progress in the development of nuclear weapons and in 
the development of a weapon-delivery capability. 

Hut precisely because this matter affects the root problem of national 
defense - the deterrence of general war - it is difficult to avoid a certain 
amount of wish Ad ness and lack of realism in its treatment. In fact, some 
of the war games—even those played at the highest levels- have been 
misleading in regard to the survival and response of our strike forces: hi 
these games the Russian attack in general devastates the United States, 
but still does not prevent us from launching a devastatjam, counterattack. 
Such outcomes have, theicfore, been taken as reassuring confirmation 
that our pi .ms ns ill provide a deterrent. However, considered as devices 
for evaluating the performance of our strike Iok<\; under enemy attack, 
these games have been jJTTrcaTTsTfe- -not so much with respect to their 
estimates of enemy capability as with respect to enemy strategy and the 
speed and certainty of our own response. In particular, they have been 
umcalistic in their assumptions on warnin g. These conditions, for the most 
part, have not been "gamed”-- that is, left open to be determined by 
enemy tactics dcsigned to reduce warn ing so far as the enemy is reasona bly 
able. Rather, they have been fixed by assumption. Too frequently, such 
games have been constructed to exercise our defenses, rather than to avoid 
them b) overflying, underflyi ng, or simply going around them. Under 
certain circumstances, actual exercises using such attacks on our strong 
points might be a reasonable way to provide training for these parts of our 
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defenses. However, this should hardly be lal.cn as a reasonable ohj< • 
for the enemy. Therefore, gamer, based on such tactics must be cv. l 
with extreme caution. J hey do not yield any measure-of our c.u*a! 
for retaliation against jjTsensIbR^ u ncooperativ e, enemy. 

On the other hand, a considerable numbci of studies* in the past c 
years that have looked specifically at the problem of SAC Milner;.' 

; have concluded that a feasible attack on SAC would be devastating 
effect. Moreover, some of these studies used enemy force levels that 
'intelligence revised upward. 1 

It is natural to be wary of alanrusm here. Such alaimism might b; 

| result of failure to consider all of our forces available for relrbation;» 
might be simply the result of more caution than we can affotd. I 
fgeiated estimates of Russian force size, foi cxanij*!t.^mSB^' )C u?a ‘ 
[icctly to suggest emulation. /kit we have already made clear that d< 
mining who has the best or second best Air bone in betng in adv.m-.i 
attack by simply matching numbers or quality is not to jlic join t. li 
wjio assert that wc may have fewer and perhaps inferior planes thru 
.* enemy and still have a deterrent force must also recognize that wc : 
have more and even better vehicles and yet have ina dequat e detcru. 

rand has estimated the vulnerability of our strike force const.;, 
tively by 

1. Using rcasonable-t^Jow estimates of Russian capabilities an**, 
examining many attacks in great detail in order to tal e i 
account operational diffiLuities. 


♦See Special Sia/I Report'. The Selection of Shatcrjc Air Bases, Tlir J:Ar-:i> Corpui 
]\( port R-24U-S, March 1, 19M ; A. J. \X oh!‘ tetter, F. S. Hoffman, R. J ' 

rn:l 1 1 : S. R.oj^rn, Sole cfiofTaud Use of Strategic Air Bases, The RANL» Corporation. ) 
R-266, Ap f il 2, 1954 ; IR ydqo.ulm ADC, Cost >v;A Jlffcr/iie ness of the l> 

of the UniuJ 1 States against Air Attach, 79.52-W7, IVh: r;:i y 16. 19>3 (Top Sycu!). 
Jlcymai.n, Tr., J. C. DcHavcn, and R. C. Raymond, 77 Soviet hiurcantrarnt t! /» 
through 1V57: A Sara vary Report, The HAND C.oipoTiilion, K 281, August 1, 1?ji } ’■ 

I Jc^dquaitors USAF Operations Ana!>sis lUp.ut No. 25, (upability of the North At.; 
Air S/trt cilia ace Net To Provide W’aminv of a S:k l Alt cl upon SAC , Dccuiv.kt 1. 

( pop Scant); } .uiquartc rs HSA1 Ad 1 Io< Committee R'l or» of the Air St .ff AnA. 

'l lu kaUo Corpoiation study on l he Selection <>f Strati ij: Ait' Bases, Soj-t'-.u.)? r I 
(To; •Scad). 

iScc, foi < x.vmplc, RANI.* Report P. X/t, fil'd M>ont. 
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Considering the total I l.S. retaliatory force-. 

Using, on the whole, dclibcratcty^^islic estimates of V.o. 

capabilities for offense and oeb use. 

A. Assuming a willingness on the part of the l!n;tcn . laics to a-.cep. 
some ieasonab k_rjLsks even in this most basic in.fens.. copah. 1 it) 

The last point is illustrated by the fact that the program proposed in 
this report is a minimum one having a time schedule th.J, i. am thin,,, 
moves toward safety at tqoJDQ*f»tc a pace. More urgent schedules for 
accomplishing this 7 critical goal couhl easily be argued. Any further oc.ay 
would be difficult to justify. The first point, about the Healment of 
enemy capabilities and problems in carrying through an aback, reserves 

some expansion. 


the attack:, studied 

It Should be plain that any assessment of enemy capabilities is extremely 
hazardous. 'X'c are uncertain as to the performance of bis weapons and 
his vehicles, and we are especially unsure about the exact calendar < alc 
when he will have them. However, the requirements and probable out¬ 
comes of a great many attacks were looked at soberly by a team 
included electronics and aeronautical engineers, meteorologists, physicists, 
and Air Force officers having field experience in bomber operations. 
Detailed map exorcises examined encm^Jorces ranging in size from 
Fifty-six to m any hundred s of bombers, many routes and altitudes of 
flight, check points and navigation methods, and winds along these mines. 
Fsthneted Soviet forces available in 1936, 1957, 1961, and later were 
tried, using single and many-wave attacks. These attacks were leveled at 
SAC only, at all of our strike forces (SAC and our land- and sca-basm 
forces overseas capable of retaliating against Russia), and at our strike 
forces, CON AD, and IJ.S. cities separately and in combination. 

The conclusion of these map exercises is that there aic a good many 
ways available to the Russians to disrupt and kill our planned stiike forces. 
Sensibly design ed attacks can destroy our aircraft, fuel and fuel dislribu- 
tion^systc1ieg* ah and ground crews, communications, forward bases, 
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aircraft cat** stocU^ilcs of b»nb «^***E^£ 
and bomb loaders. Each of these css< n!i.. „ , 

talim; attack, and the probability i, quite high tlj.1 "Me. 1 ^ ^ b 

,., c f or ce would be destroyed. Moreover, il can be... ; , 

attacks' that use follow-up waves, the enemy v.ould 

expectation of accomplishing the destruction <>• on. - - • > ■ 

' ,1* reduce the risks- ~ ' 

i, „ ...... .„ )X rs ,-,u!4 he used as a. form of inr.ui.m-c. 

.yoy 

vnlncrability. For tins reason, we -• " ) , j,, . •, 

and 19 «t attacks to indicate the ...adc^.ac.cs o y ; . 

however, does not mean that « have ."i t-n-> '- j’- _ . 

have some ... to present on the «■ «“'!> '<£ .. 

19 r )6 Since no decisive changes can be t ’ •• 

since |.lans for Wes ~ 

t:Z S t-efb in that if indicates the ur g cncy of eh,, 

our plans for later ycai.v , , ■ }: olcc between 

A number of improvements are planned V 

and 1961 — 

c Most of the SAC bases will have additn.. ^ defense, In 

t, particular, these are plana for so.nc three ooeen .aW 

meats, deployed one to a base. 

1 c c /r Ktcs in the Zone of Interior wil. be 

o The number of SAC b3.fs m uit 

creased from the 29 of «< *k)) to 5-V in M ’... 

This dispersal will help to accelerate aircraft evacuation and K 
and ,he added active defenses will lend to force the enemy o lap,- 
Art*, inceasina the chances of detect,on and warn"*. 

bco.nsc these ?.ct ivo | ,^ 10 * 0 ^ ricaHy 1 orr^sVto^t'.rc' p-h 

...- 

»Tl,c number of bases juo f ;rammcJ at <bv «!»“■ v ' n " r '- :- 












,|,„„ghoul these years, the Distant Early Warning (DEW) 

|.. 1( . Vi jj| 1j C improved, both on laud and ovc-t water. More off- 
, hoil . Aubome J-arly Warning (Al-AV) radars and picket ships 
;m ,| moie gap-filler radais, both along the U.5. border and in the 
northeast heartland, will be added. 

i shows (Ire dispersed 55-base SAC. and the radar networks 
■ n *ed for 1961. These improvements will make some attack routes 
i,.less attractive to the Soviets than they now arc— 

», gAC will have bombs utuLi^c. Tins will ease, but will not elimi¬ 
nate, one bottleneck in achieving a quick response. It will also 
provide some degree of needed dispersal for one critical element. 

o SAC. will have a higher crew-to aircraft ratio by this time, and 
plans to maintain one-third of tlye force on coniba j j-lrui with the 
extra crews. However, without significant in juovcmcnts in the 
size and proficiency of the maintenance forces, the increased 



Hirj. 1_Projected 1VA1 diMcinl i.nd conhncnict f crly warning tin 

[(•.ini, ciliiludv) olid slroiylilfoi v/ord Soviet oiinck reel ns 
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flvinr hour load may preclude keeping one third of the airciaU 
in combat-ready conditio.,; mid there arc at present no approved 
plans to take some of the steps that will incit.’* tin uu.n ’> 
experience, and skill level of critical SAC mainte nance personnel. 

Figure 1 shows, in addition to the radar networks, the routes , 
fairly straightforward Soviet attack. This was one of many such at. 
studied. SonicC^dlk-ats a(heavy turhopiop he,mlxrs) ajidjhsons (h 
luibojels), carrying 1 -megaton homhs, are detected at the Dh\X i" 1 ' 
force follows direct route,, similar to tho e used m routine jik. ■ ■ • 
exercises, and penetrates the continental warning line at low elm- 
Winds along these routes, and the range;, of these aircraft, should p 
the interval between (he arrivals of most of the enemy bombers at 

penetration points to lx* untiCi VV liour. 

In Fig 2 the solid bars show the penetration times to SAC bases, 
average'lime from the first crossing of the DEW line until arrival at 
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bomb-release line is over 4 hours. Despite the alciting of the defenses 
several hours before penetration, and I he assumption of ah optimistic 
defense kill probability, about 120 enemy aircraft reach the bomb 
release line. 

The resulls of this postulated 1%1 attack are shown in J ig. 3. This 
figure shows how much of the SAC force and iis critical elements*— fuel 
and fuel distribution, vital personnel, and bomb assemblies not loaded 
into bombers--survive the attack. Other strikes, which arc assumed to be 
detected at the DEW line but penetrate our continental radars at Ember 
altitudes with the aid of electronic countermeasures and decoys, produce 
similar results: they have roughly equal expectations of bombing our bases 
and the damage suffered by SAC depends on how much of SAC is then': 
at the time. This in turn is a function of the warning received and (he 
speed with which SAC can react to warning. Figure 4 shows an optimistic 
estimate of the current SAC response capability, assuming that there is 
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Fiej. 3—Vulnerability of SAC to an oUo'l; by 500 Fnars on ! biim-us 
with 1-MT bombs; (oifocl; c!ot^r_!cd r.I 1)1 V/ lire) 
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warning ana active * c > ■ ) ( cj — , mosl c f these aircraft I 

ready. About 80 per cent in total survnc, • 

off witb bombs lied. Since this attach is detected at theW-W me, 
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I'C lue outcome if SAC were on a continuing higher state of alert or if 
strategic warning were received in time for such an alert to he established? 
. J hc:e arc plans for maintaining a fraction of our bombers and tankers in 
constant combat ready condition, llow much of the force can be main- 
honed in this condition, and how rapidly this f,action can respond, is 
uncsit.u.i, gi\c n oui critical personnel and maintenance limitations. In¬ 
creasing the crcws-to-bomber ratio will help, but this will increase the 
flying-hour load and further strain maintenance resources, as will possible 
personnel cuts and the introduction of new bombers into the force. The 
mavin um hoped for is tire maintenance of onc-third of the force on 
alert. If we achieve this and receive warning from the DIIW line, then 
slightly more than one-lhid of the force will get off combat ready, while 
, °' 1C ' !u,i til!; fo:cc Nvi!1 evacuate with bombs but will not be ready for 

In short, the outcome of the attack shown is clouded. In both the vari¬ 
ant,; described—DliVv-line detection with no SAC alert response, and 
I)1: VC- line detection with a maximum SAC combat alert response--, nost 
of the aircraft survive the attack, or at least survive this first phase. But 
Ihc majority of the aircraft arc not ready for combat. JJefote they can be 
launched, formidable difficulties must be overcome. Vital elements -- 
uc\ aircraft, weapons are dispersed and must he reassembled. All 
ancmfi need fuel and some need ground crews and parts for maintenance 
end^u place where maintenance can be done. Many, even of the combat- 
ready bombers, need to rendezvous with tinkers or land at en route bases 
or both. Meanwhile, (his first enemy wave may be followed by a clean-up 
•'Uark on alternate or emergency dispersal fields, or tanker bases, and cn 
cn rou ^ sU»£im' bnses for the bombers. 

Bul ' u?t lo suivivc cvcn first enemy wave in such quantify requires 
warning matched to our evacuation speed. To get aircraft ready for tom- 
'V and //>*•« to take off before enemy bombers a.rive requires still more 
'•ainmg. V a ruing, then, is crucial and it is important to examine critically 

1 10 a ' 1 " OUn,S 1 ° r wslrnin /; assu ™d in Ibis strike and the means by which if 
«.is ootamed. I wo sources of warning are discussed lure: one, indications 

"! or Si ''' lc K ic distant early radar'wainiim. 

,llut 1 <; ' n wc b' OI ' warning from each of these souices? 
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Jt-crce of dispersal is a conscience of Ihc exlremc vnlmrabd.ty 
' ,fcl u h 7of unsheltered missiles-cstima.ed io be 2j»>. A. <!■« °v«- 
level a 1-MT bomb, air burs,, has a lethal rad,os of abou, 7 mur- 
liod miles A 20-MT bomb, ground burst, has about a M-naulical-mtlc 

' Ct 'Ibis'' csthnate of enemy requirements for destroying our projected 
missile force may be excessive. Camp Cooke, the first, base planned, ,s 
much smaller than that shown in big. 9. A r/ug/e 1-nl «•> "°“ 
cover the entire base with 2-psi overpressure o, more. 

Overseas, there may be 120 IRUM’s at 8 existing SAC bases in 
I United Kingdom, and this entire force could be destroyed by Mat num¬ 
ber of Soviet iRiSM's or light bombers. There may be somejncr.t m 
havine unprotected, highly concentrated mrssilcS overseas on the chan 
,l,at we may get they ffffl'j^ Howevcr, we cannot count on usmg 
a them in an y war start ed^ by the^Sovict Union. 

SUMMARY ON VULNERABILITY OF THE PLANNED 
1960-1961 FORCE 

The JCBM by itself wHI upset any plans that depend on reliable stra¬ 
tegic or DFAV-linc warning. But these plans can alsojx* upset b> the 
manned subsonic bombers. 

The limits that wc have optimistically put on enemy offense routes 
and tactics unfortunately appear to be associated with our own weaknesses 
in defense and not with the enemy’s capabilities for offense. If wc assume 
that lie will not exceed these limits, it is not because he cannot- hut per¬ 
haps because the consequences are too unpleasant to contemplate. 

Given the expected yield of Soviet nuclear weapons, a small raid that 
catches us on base will probably kill us. If we depend on Sov.ct use of 
a large first wave to giv e'adcqu a tc wa rning, we are assuming that Inc 
Russians will use a tactic they not only do not need, but one which is 

self-defeating. 

*Of~ccnme it~ir quite possible that .he enemy will level his attack gainst one strong 
poinis To quote AJmir.1 de Rebeck ,t X.ll.nt fellows, these solJ.ers; hey ^ 

po for tlic Lkcsl place in the fence." On the other hand, wc cannot count .... such fiallan.r). 
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A first ««, designed tv minimize 't'nrnmg. 'S no., «s " 

U*X *ipstsU', Km d«* 11 pcclmk^ feno-ns Aro^, ^ 

direct attack tlr.it ac cepts dct gclion at Inc T.-l ■ ' 

force detected a. tl.e DEW litre «h« most of our bases d bout or se 

wauling, and its effectiveness is hardly affected if the sttrpnse ftrst-v.a 

force is discovered an hour before. 




CURRENT VULNERABILITY 


So far we have concentrated on a time several \cars a\.a) bc^ .u,. 
believe that actions can be taken now tl,,t will sutoltal> improve ; 
position by then. Put what is our current posrtion? 1 he «**!> • 1 

q nt the Soviets will not threaten our retaliatory capability tnddj. 

„ r 959 is based on an estimate that only then will > - &S ,■ 
Force match ours in number and reality. It rests on the incorrect ass 
tion, mentioned earlier, that deterrence results from the numerical 

qualitative superiority of forces before attack. 

1 rand has studied many attacks that the Soviet Umon ought ) a 
our atomic capability inJ2i6. These studies show that tie I - ■ 

7<km X, ■' JeJMSSk «» SAC. mlon oster h 

' „BrS destroy Mtost A o, tirese fort, it « ^ '~U, 
The over-all Soviet attack strategy that would turn out . 
while avoiding excessive risk for the offense, combmesjy jSSKSJfc 
iilv with quick follow-up "insurance' sir,. ' The fust b.nw,*»« 
aimed a, out most vulnerable poinls-the rclafvely small ««« rf- 
pied bomber bases in the Zone of Interior and overseas, m or slot l, 
sites, and naval carriers on station (see Fig. 10) 0 a < , ■ ' 

l our surviving bombers, follow-up attacks would be directed agams, 
essential for our recovery and retaliation! alternate or emergency h-S H, 
fields, en route staging bases, conummtcaiton and control carets, 
target-bound naval carriers. Cities have the lowest timeJW“0 
I destruction. (I lowevet. fallout fromheayy .attacks on SAC would 

I millions of people in cities.) • 

Three of the 19% attacks studied that produce these results are 

cussed below. In the first, the Russians employ a force of moc crate 
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1 1—Results of 1956 Soviet attack against l ey U.S. targets by 148 Gulb 
Bears, and Bisons 


remainder Bears and Bisons) attack the United States and penetrate ale- 
the routes shown in Fig. 12. (The red portions of the routes show the c! 
tance tiavcled over the United States while in radar cover.) The rou 
were selected to travel over territory that provides slightly more ra<’ 
warning than the minimum possible (though still an insignificant amoui:' 
but limits the amount of y arning time provided by a chance detection : 
the unlikely event that this should occur. In this way the results of t: 
first wave arc hedged against an unlucky detection. As another form • 
insurance—against operational difficulties such as navigation and bon:' 
ing errors, as well as against possible losses to our defenses -the cnci 
sends several bombers to each target, still holding his initial wave sir: 
so as to limit possible strategic warning: for each target he assigns fro; 
tlirce to eight bojjibers, depending on the target hardness and air defen«. 
likely to be encountered en route. This assumes that at least one bon- 
will be delivered to each target. The bombets penetrate our radars rough- 
sinndtaneoiisly at altitudes averaging slightly more than 1000 ft. TV 
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f ig. 1 /—Penetration routes of first wave of a 19.56 Soviet attack 
against key U.S. targets by 143 Bulls, Bears, and Bisons 


wind:; along these routes and the long range of the bombers make it pos¬ 
sible to coordinate their arrival at points of penetration. However, some 
unplanned irregularity was allowed for. No air refuelings arc necessary 
for this attack and routes were chosen so that bombers could reach neutral 
territory or rendezvous w ith subm arines Alternatively, this force can be 
regarded as being refueled and returning to the Soviet Union. After allow¬ 
ing for aborts, attrition, navigational errors, and bomb failures, 102 bombs 
A are detonated over Puget. The expected result of this first wave is the loss 
of 95 per cent of our aircraft, 90 per cent of the vital personnel on base 
(55 per cent of vital personnel in total survive tin's night attack if as many 
as 50 per cent live off base), and damage to about 90 per cent of our 
bomb assemblies. The. Jew surviving aircraft are not combat ready, arc 
without bombs, and would have a small probability of surviving subsc- 
1 quent Soviet attacks and Soviet air defenses. 

The basic reasons for this vulnerability are 

c> Concentration of our atomic forces al a few j oints: Vital ele¬ 
ments of the Strategic Air Command and most bomb stockpiles 
are now concentrated at a total of 35 point s in the United 
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States. The number of key targets presented 

. r ...— 'I l-.ic i 


by tactical and 


1 lie III*** n>\- 4 Cj I . | 

naval forces overseas is even fewer. This means that only 
^verat-score en£D 35 >bombers must arrive at the bomb-re'.w 
if oiir defenses arc weak enough, the Soviet four 

launched need be bttlc larger. 

. T i ie average time from first penetration 

* c^mbombd^p, al°ng the routes and a, .jK 

i„ this St,ike, is .to. 30 minutes, a,.a mar,, bases have «b- 
stautially no warning. At high altitude the average warning 

under 90 minutes. . 

0 Poo, ur/fre-A'/msc e/M««» = "« attrition is gained ^ 

bon,hers going to 30 of .he 33 74 

suffer very little. This estimate assumed individual fight, 
liveness about five times that achieved m the recent kxer- 
cise crack i : .R jack. Little warning, absence of defenses aroiuu 
c \C bases, inadequate low-altitude radar cover anc p 
weapon performance at all altitudes that the Soviet bombers ma> 
penetrate combine to produce ibis result.in the ZI, an to an 
even creator extent overseas. 

t oJ’rdHmsr. Figure 1 (page 1«) showed an optimistic «tt- 
urate of current SAC response capability, assuurmg no s.ra.eg,. 
v a,nine It revealed that most of the bon,bars will not be 10 m ... 
ready-full crew assembled and bombing system working- or 
many hours after warning of attack. Moreover, w„l, l ie rac an 
penetration times indicated, and allowing for decs,on tunes and 
communication delays, very few will manage to evacuate. 

„ Sotl«»s ol ttfrgds'. Most of the critical elements on air bases 
evi l be damaged and destroyed if subjected to relatively o- 
overpressures (d to ,0 psr) The does of the igloos «««~ 
born > assemblies —some of the least-soft eletncnls-v.il! be " P 

::;X,3,.,o «>,* ***.<* 

moderate accuracy, arc huge enough to destroy -os of he 
vital elements on our ground bases. And airu.K on cam , 
aircraft parked on concrete, are extremely vulnerable, to hLs.. 
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This is the expected result of the first-wave attacks. However, the 
cxpvvtv j uoes not always happen. Although conservative estimates of 
Soviet performance and optimistic estimates of our own performance have 
been used, there is a civucMhaUonKtloup ^ £ o v,,, ]j ut some r/sks 

cm be insured against in the design of the attach. For example, what 
happens if there is visual detection of the first wave leading to a decision 
to ready our forces some hours before bomb drop? The first wave was 
c cs.gnec, to make this quite an unlikely piece of luck for us: it is a<fngR> 

l " U ' ; n : Cl '^ 0Ve i r populated regions. Hut 

S “ 'TV Mm h “.13 shows llic 

remit o tins f.rst wave under these circumstances. Most of our aircraft 

pet of but at most 12 per cent are combat ready. The others must proceed 

o an a create base, and most of the medium bombers among the 12 nor 

cent must land at one of a small number of en route bases before pene- 

rating. v.,t i f a second wave of 100 Bulls attacks probable SAC dis- 

pusa or a ternate airfields (selected assuming no security leaks) and 
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+ en route bases overseas, our efforts to ready SAC and deploy ovei 
are totally disrupted. 

liven in the absence of such a fellow-up v/ave, our ability to reov. 
and icady aircraft on alternate bases is extremely limited, and days wo, 
probably elapse before a substantial strife with evacuated elements co. 
be launched. A follow-up Soviet attack during this period would desu 
most of the surviving force if it elected to jemain on the ground, or 
would destroy the stiike preparedness of that part succeeding in evauv 
ing once again. Finally, a series of small follow-up attacks would dissip. 
this surviving force. 

The outcome of this attack shows that the ability of the Soviet Uni 
to strife effectively against the United States does not depend on So., 
possession of a large force of long-range bombers or an extensive refu 
ing capability. This attack involved only a small part of the LRAF <■ 
on '’one way” flight. As we have indicated above, the one-way flight 
/ not necessarily a suicide mission and most of the news escape to Mexico 
, to submarines. Nor does it involve throwing away the Soviet strata 
force- it takes only one aircraft over a base to destroy 65 on the grow 
For example, only onc-fifth of the estm^ated Soviet force was sent in !: 
case. Finally, it would be foolhardy of us to depend on assumed limits 
Soviet capability that arc hardly warranted by our knowledge of th 
capabilities or by our record in predicting advances in them. The suet 
s ? on of s urpr ises, we have received from the rapid Soviet achievement 
the A-bomb, H-bomb, advanced jet engines, the Beai, airborne intcrc 
radars, and large-scale fissile-material production, for example, shot 
V save us from overconfidence. 

Other forces besides SAC in the ZI are capable of early retaliat 
against the Soviet Union and have as a consequence a high priority i 
attac k. Figure 14 shows all U.5. bomber units that are capable of strik 
against Soviet Union targets within the first 12 hours of war. Only a b 
points overseas would be urgent targets: on the date of this attack. 4 S 
targets, 6 naval targets, and 18 USAFR and FF.AF targets. Other nw 
and tactical air forces are too far away to constitute a threat to the Sov 
on the first day of the war. 

A surprise attack by 150 shorlcr-range Soviet Beagle and Badger « 
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dium bombers limed to enter overseas radar cover shortly after penetra¬ 
tion of U.S. continental radars would catch most of our overseas forces 
on the pound or on the carriers (sec Fig. 14). And of the small number 
of bombers (between 5 and 10 per cent of the original force) surviving 
the initial Soviet strikes, only a few would be combat ready. 

The many-wave attack outlined employs one of several strategics useful 
to the enemy in the destruction of our retaliatory force. Otner tactics for 
the first-wave attack against continental U.S. bases deserve at least brief 
mention because they exploit, and therefore reveal, other defects in our 
defense system.* The 1956 raid described above illustrates how, even with 

* lor a more detailed discussion of this second t)pc* of rai l, see M. Arnsten, C. D. Attaway, 
1>. NP Dadant, M. R. Mickey, and W. I\ Stillman, Vulnerability of Cmti cental U.S.-based 
SAC lun'is to Soviet Attack in Mid 1956, The hand Corporation, Research Memorandum 
KM-1763 (to he published) (Top Secret). 
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routes of penetration chosen to hedge against early chance detectin’ 
casual observers, the expected time in radar cover of a ici.itiseb . 
number of enemy bombers on their way to hit o. r stnl.e force co 
reduced to i.usignificant numbers. 

In the second attack, the Russians attempt to penetrate initially 
jus* enough bombers to cripple us and to minimize warning from 1: 
ligcnce sources, radars, the Ground Observer Corps, and casual edi¬ 
tions. One of the smallest target systems presented by our str: 
retaliatory force is made up of 29 SAC bomber bases. (Compared ' 
the previous attack, this one excludes the separate stockpile sites.) Sr. 
teen of these bases can be hit with Ve hour or less of penetration ■ 
tire United Stales 01 through radar cover. I his attack is designed csj 
to get bombs to the 12 deep bas e* with too little warning to ye 
evacuation. Several characteristics of our warning system make 
possible: 

First, radar coverage in the south at altitudes of 1000 to 5000 i 
so parse that most of the 12 deep bases can be reached by bombers | 
t ra ting at these altitudes without entering radar cover more than 

10 minutes before arrival at target. 

Second, the GOC in many areas is so undermanned that it is ineffe. 
Most deep SAC bases can be reached easily by the Bear along routes v 
the GOC is in a standby status. F.ven where it is operating, its pot.; 
for identifying a Soviet bomber as such is laigely confmyu to w-w 
1 for these deep bases, it is possible to penetrate in darkness at an ah; 
of 5000 ft, remain out of radar cover, and still penetrate during i 
v of moderate background tiaffic. 

Third, the Air Defense Identification Zone system does not coinpi- 
encircle the SAC basing system, and single aircraft flying outside A! 
areas at conventional speeds and altitudes during hours of nice 
traffic arc not identified. In particular, the tracks of airciaft penctr.’ 
I from the Gulf of Mexico are not repotted as unknowns to 
division level and higher. 

Finally, this attack would reveal itself to our surveillance syster 
only a small increase in the normal number of unknown airciaft 
the U.S. Such signals of a raid are too ambiguous to lead to iintno 











, • r nation and come loo hie for effect, vc SAC actio,, to be taken 
U, «m>, most of our in.crio, barer are "deep'' only in the f,eo g ra P b,c 
ro t with icspect to our warning barrier:-.. 

SL ‘:; h ; infiltration or sneak raid shown in Fig. 15 is dr Signed to export 
t ,. t l c weaknesses of our defense. Fifty-six Bisons and Bears are h.nncn-d 
tIlC f.rst wave against the United States. Two bombers are origina l) 
,. h . u.lcd to attack each base. Of the two bombers going to two of ie 
, only one of those still not aborted at penctrat.ont.mc proceecs 
th ; us. All Other bombers fly singly in their approaches to the L5. 
id is designed so that only three bombers penetrate radar cover 
CPOur h to give- any part of SAC usable warning. Of these tnre,, 
oUv one enters an AD1Z. The other two approach via the Gulf of Mexico 
S never enter the cover of any one rada, station. Two other bombers 


to! in. GDC c:«£f 
H GOC cover 


fiv] v forJ Observer C f >TS op s*i r £j status ^ ret in re- 45 ' « 

\l totemte&n'totex / J 

r' . •• r \ \ f Tre:‘ed £3 fr 
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Fig 1 S_1956 Soviet sneak raid against key U.S. targets, shoving po,\Uon 

of bombers Vi hour before first bomb drop (56 Rears and B.sons 


sortied in first wave) 
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en!t . r ADIZ's, but not radar cover, early enough to gi« SAC ! 
usable varninn; but <U,kn« at altitude and ineffeet,venose o cu 
GOC identification capabilities ensure tl.at tl.r sc aircraft w,U not r 
warnint'. All other earl) penetrations roe in darkness and at such a . 
that casoral detection by ground or airborne obs,avers » ; 

Thus only one un known would be in lire system early euoug,. to p.* 
(naming, l-Tit is ^.l, irn^ that such 
Un alert F.vcn so, it would he at least 1 hour before the first v a , 
would tithe off. and the unknown could have been detected ,1 m- 
minutes before the fir * bomb was scheduled to go off. 

Casual detection could occur outside the Untied States. Hossese 
choice of routes avoiding possible areas of detection (for example ■ 
normally occupied by the New England fishing .let). b !• >"P ■ 
force few in number, and by having all but four of l*.cm fly si n? 
verv high in rheir approaches to the US., this probability is mmu 
The calculated result of such a sneak attack is c.amags l “ 1 
,0 S6 per cent of out SAC bombers and to lesser portions o . 

■ vital elements—(id per ecu, of base fuel systems, >1 F «n <; 
personnel, and 30 per cent of bomb assemblies. 1 he on! SAC a ... 
viving are on bases that were not attacked because of aborts and 

navigation or bombing errors. 

These attacks were carefully designed hut seem well w.thm Wt 
bilities. F.vcn if less intelligent tactics are used, they ma,.e oik v. 
the 1936 attacks shown so far we have credited the Soviets w,.h , 
that exploit evident weaknesses in our warning and actnc ^‘Cn. 
ten. What happens if a straightforward and considerably less thong 
attack by 300 Sovictiiiimbcrs is launched along the routes s io\\n in 
/pare 13) 7 At the present time, of course, there are no scaward exU ■ 
of tiw DFW line, liven when no attempt is made to exploit out ua 
weaknesses (except what can be done easily by abiding routes • 
Alaska, Iceland, and parts of Greenland). r4 fare badly. Only o g 
of the force evacuates and , as has ben, shown before, hardly any r.\ 

aircraft evacuate in combat-ready condition. 

The attacks described here, and many others studied, clca.l) m- 
the present vulnerability of our strike force. They do not, of course. . 
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IV. WHAT CAN P»E DONE? 


*■ 


PRINCIPLES OF DEFENDING SAC AGAINST 
AIRCRAFT ATTACKS 

First of all, we must recognize that the defense of SAC is not only dif¬ 
ferent from the defense of cities hut (fortunately) much easier— 

o Soft, fixed, urban targets require essentially leakproof active 
defenses. 

g» Tor a quick-responding SAC, warning has importance quite apart 
fiom active defense. 

© The leakage of some enemy vehicles to target in a limited attack 
is not fatal if there is sufficient warning to get the aircraft and 
crews off base before a significant number of enemy bombs 
arrive an.: 1 if the essential ground-support elements have been 
duplicated and hardened. 

1 o In the event of a mass raid against our cities, even 90 per cent 
/ attrition is not enough. Much smaller levels of attrition can help 
a protected SAC to survive, recover, and strike back in force. 

In this summary report of tlie stuck’ we must limit ourselves to only a 
brief description of the large number of specific remedies we recommend. 
These recommendations have been separately' submitted to the cognizant 
Air Force offices and arc, in some cases, already being implemented. 
Here, we will give the sense of these measures and sketch the results of 
some of our tests of their effectiveness. Appropriate limits on the amount 
of each type of defense will be indicated. 

The proposed measures fall into four broad interdependent groups. We 
shall treat them in (he order in which they have previously been listed: 
first, measures designed to increase enemy raid requirements; second, 
measures to increase the amount and reliability of warning; third, meas¬ 
ures to speed up SAC’s initial response and make it more certain; and 
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fourth, measures to improve SAC's rr.covtiy end s nn e,,.a 
shall discuss defenses against manned-bom-r attae.es ik, «•" a- 
ICIJM attacks, and finally against joint IC HM- manned bomber a ,, 

The interdependence of these groups of recommended measures is 
tremely important and will be discussed subsequently. 

INCREASING ENEMY RAID REQUIREMENTS 

The primary purpose of these measures is to increase thv pr. o. 

I of getting warning of'an enemy attack by forcing him to increase the , 

The proposed increase in the number of SAC bases from 29 to 55 ■ 
been mentioned earlier and will be a useful measure, particularly ». « 
extra bases are located well within our radar warning net, as vw 
recommending. It is important to recognize, however, that dispersal a,, 
will not provide adequate defense for SAC. Even g r <j‘ tcr is f CrSa 
V,0 bases as was proposed last year-is not enough. Vc cannot attc., 
to match the enemy’s stockpile of bombs by building bases. It would 

an expensive race that we would surely lose. 

Many degrees and all of the forms of dispersal shown in fable 1, • 
others havi been studied. A moderate degree of dispersed operation fr¬ 
ont lo be useful by increasing enemy raid size enough to aid raid rexo;: 
tion. but it does not do well as a principal method of defense. (D. J ^ 
operation, ranging from two wings per base down to one flight per b 
has been tested for cost and effectiveness.) The dispersal of cheap, ha 
fixed elements (for example, runways, fuel) is much less cost y ana 

essential for recovery of evacuated aircraft. ,, 

We have mentioned the extreme vulnerability of bomb assent 
throughout the period studied, in spite of the expected dispeo 
Although the number of points at which bombs will be found mcrcjM 
the number of vital aiming points increases much less because most 
the additional sites are at SAC bases-already targets of the luga 

7 Td a,m. .t 

UM-1789 <«> be puhUM) (Secret). 
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priority. The chief value of the on-base storage program is reduction 
in bomb loading time, not dispersal. However, we can increase the enemy 
force retired to knock out our bombs and bomb assemblies by a com¬ 
bination of more shelter and more dispersal. We therefore recommend: 

e Greater dispersal of bomb assemblies to other Air force bases, 
especially those of the Air Defense Command. The location of 
additional sites near complexes of alternate SAC buses, possibly 
by using existing ordnance depots, should be investigated. 

o Redesign of the doors of existing storage igloos; and the design 
of new igloos to resist much higher overpressures than they will 
resist at present. 

We arc recommending aircraft shelters, and more will be said about 
them below. They arc an essential element of defense against the ICBM. 
But shelter is not sufficient against manned-bomber attacks. Although 
shelters increase enemy aircraft raid rajuirtmenfs somewhat (40 per cent 
for a 10-MT-bomh 3000-ft-CBP combination, or more if the CEP s aie 
larger—formexample, if tire bombers aie supersonic or use air-to-sutfacc 
missiles), they will not protect against attacks that combine the advantages 
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c ( tlie large lolhal radii of megaton bombs arid the aiming accuracy 
iSijbionic bombers. 

•The Air Force intends to provide SAC with additional active defen 
hy 1961 in the form of dales detachments, one at each of about 36 has 
Local-defense missiles can he useful in protecting against small attad 
if they have an all-altitude capability. But we must also recognize l ! 
limitation of active defense and plan accordingly— 

0 A small attack, designed to strike targets roughly simultaneously, 
would reveal itself to our warning system over a period of time. 
Such an attack would be difficult to recognize prior to bomb 
drop. The sneak raid described earlier is an example. It would he 
a real problem to decide whether to unleash lethal defense 
missiles against an aircraft that might be one of our own. Lven 
more than SAC when faced with the problem of deciding to 
evacuate, an extremely lethal defense missile system must hesi¬ 
tate because its very lethality will seriously penalize a mis¬ 
taken reaction. 

c A mass enemy attack can saturate active defenses, especially if 
f t uses countermeasures. 

W e do not mean to imply that active defenses arc useless. Local c! 
fenses can use any spread in bomb arrival time to afford some protect in: 
against a sneak attack. And in an attack planned to pcnctiatc ladar coy 
simultaneously, enemy aircraft would arrive at targets over a period < 
ti p,r • bhe fhst bombs on peripheral bases would offer unambiguou 
v arning 10 the rest of SAC., if an effretire bomb-impact alarm system u\-. 
prox'uicd. Local defenses could then be put into a "gum free" conditio ;; 

An enemy attack that keeps the raid size small (and thereby reduces 
the likelihood of early recognition) by assigning more than one bon;! 
and target to each bomber, also involves a spread in bomb-release time 
because targets arc attacked in succession. Jn this case, too, the bomb 
impact alarm could set the local defenses ’guns free” in time to fin 

lacing able to fire is not enough, however. To protect SAC against eu: 
a small but se nsible attack, our local-defense missiles must have ail-altitiu! 
capability in the face of electronic countermeasures. Therefore we should 
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o Make sure that active defenses programmed by GONAD for 
SAC bases have at least a small all-altitude capability. Make 
sure that radars for these units are well elevated and that the 
system is capable of providing coarse range information in the 
face of jamming. 

© Initiate a program to divert incoming friendly aircraft from SAC 
bases and provide a "guns free" condition for these defenses 
upon receipt of raid warning or bomb-impact alarm. 

Active defense could also ease the problems of SaC recovery if it were 
able to exact a moderate level of attrition from massive follow-up attacks 
intended to deny us recovery bases, Fvcn a, modest active defense capa¬ 
bility, together with a large number of alternate bases, would make it 
much harder for the enemy to he sure that there remained after the 
attack no significant set of bases from which retaliatory strikes could 
be launched. 

How much would it cost to implement this program designed to in¬ 
crease enemy raid size? For a 6-ycar period, the total cost of the measures 
in this group is estimated to be about $1.75 billion. Most of this expendi¬ 
ture would be for the aircraft shelters needed for defense against the 
I CBM (seepage 76, below). While shelters are useful against manned- 
aircraft attacks, they would not be recommended if the ballistic missile 
were not a threat. 

The function of this category of defense measures is not so much to 
disperse or to shelter, or to raise our active defense kill potential, as to 
bring enemy manned-bomber force requirements beyond Soviet force 
potentials. While, as we will show below, hardening can outstrip the 
Soviet capability for a "pure" 1CBM attack, no such simple method is 
feasible against mixed forces of If BM s and aircraft, or even against pure 
bomber forces. The function of the defense measures in this group is only 
I to raise the size of an aircraft raid enough to bring*Us signal level above 
j the threshold of an improved warning system. 

* This 6-ycar cost was calculated for protecting the force as projected in 2sfa>\ 1955. The 
exact cost will vary with the size of the force to tv protected. In particular, changes in the 
number of bombers will directly affect the costs of the shelter program. 
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INCREASING THE AMOUNT AND RELIABILITY 
OF WARNING 

The earlier discussion of a strategic warning showed that it is i 
likely to be available and, in any case, cannot be relied on. W hat ab 
other types of warning? 

By 1961 we will have a series of detection barriers (see Tig. 2, page IT i 
including the Dli\V line, overwater ABW, ships at sea offering caw 
detection possibilities, offshore ABW, and the continental early warn:;, 
open to the enemy. We have mentioned the defects of the outermost 
these barriers, tire overwatcr portions of the l)h\V line. 1 his line can:.- 
be relied on t< provide ns with a sufficiently low false-alarm rate to perrr 
SAC evacuation or in fact to provide any warning at all of circuit 
attacks. RAND has looked at feasible further extensions of the scav.,, 
DBW line, both intermittent and solid. Because of tue great expanse •. 
buying and operating AEW aircraft, budgets of reasonable size—f 
example, of a size comparable to the amount that RAND is recommcndir 
be spent to provide reliable southern warning—extend this Dr.W ii: 
very little and extend enemy bomber missions still less. No such extensio 
provide even moderately intermittent detection capabilities for distant 
Uwt outrun the range capability of the refueled Bear. Spending the cm . 
sum proposed for the southern warning line on nearly continuous Pi 
extension south of Midway Island would add no more than 400 nanlk 
miles to missions against the United States. And such measures v.ould 
nothing to reduce the spoofing problem or to meet the submarine tine. 

While the seaward DBW line cannot be counted on to provide war: 
ing of a lethal sneak attack, it may impose some restrictions on the si. 
and timing of the follow-up raid. Even the spoofing, if it is intermitte. 
may furnish some information that is usable in the improved r.i. 
recognition system discussed below, and for the partial alerting of Sa< 

All of these barriers have a fairly high peacetime noise level (wb 

♦By the ..sc of jamming tlx Russians iinulit he r.Uc to taisc the peacetime noise I. 
mote or less continuously at moderate cost. On the other hind, U.S. counters may he pom 
that woo'd make it prohibitively costly to maintain continuous noise levels Inj'.h cnoin; 
mask sizable raids. This is under investigation now. 
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the enemy can make higher), and all leave holes open to the enemy. 
The least-leaky harrier—the continental warning line—is too close to 
too m. a ny SAC bases to provide aaccjualc v. jrning. 

The measures recommended bclov. are primarily concerned v/ilh 
changes in the continental warning perimeter, m the location of SAC 
relative to it, and in the way aye use information provided by the system 
as a whole. The bomb-impact alarm system referred to earlier would be 
extremely useful, simple, che-p, and reliable.* rani> recommends that the 
Air Force— 


o Provide a bomb-alarm system , using bomb detector devices 
tied into the SAC communications systems. 

Each SAC. base and other vital facilities should be equipped with fa.rl- 
safe bomb-alarm devices and with sufficient communications to ensure 
that all other SAC bases, as well as CONAD, are notified immediately 
in case of a bomb drop anywhere in the system. Evacuation plans would 
then be pot into effect, standby communication lines would be established 
between SAC and its dispersal airfields, and local defenses would be set 
free to fire. In addition to lire detection devices tied into SAC communi¬ 
cations facilities, a long-range detection system could be operated by 
CONAD to locate bomb drops on targets other than SaC bases. In the 
ICBM ora such a system would be able to exploit any rag gedne-ss in 
the ICBM volley. In doing so, it might provide a small amouhf'oTwHrn- 
ing that would be a large fraction of the warning time made available by 
radar sightings of the ballistic missile. 

The objective of the bomb-alarm system is somewhat different from 
that of the bomb-detection schemes that have concerned other agencies 
of the government, such as the Ecdcral Civil Defense Administration. 
These agencies are interested not only in the fact that the bomb has been 
detonated but in such other information as the exact location of (he 
weapon, its yield, height of burst, wind conditions, etc. SAC and CONAD 

*Sec- F R. FiMridp.c, Communications hc/tca /; SAC ar.d ADC in the I960 Period , 1 he 
HAND Corporation, Research McniornpTim RM-1774, Oilrbcr 1, 1956 (Secret— 

; see also W. H. Culver, B'Wtb Ahtm System, The rand Corporation, Research Mcn.o- 
ramlum RM-1776, September 18, 1956 (Secret). 


49 






* 


. a tomb has- been detonated. lint -bey must estab. 
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located veil 1 1 in 100 miles or so of each CO NAD combat center. In acini 
tion, two others might he installed in (lie west and southwest areas of 
the United States, near Air Defense Direction Centers. The Direction 
Centers at Stead AI'B, Nevada, and Williams AFB, Arizona, might 
he selected. It is estimated that the total cost of the system, including 
installation, would he about $18 million. I he system would employ 
CONAD communications''and computer facilities. 

The other measures summarized below would increase the reliability of 
earlier warning, that is, before bomb impact. 

e Tight a; the coat'mental reaming line against \nu-aliiUu\c 
penetrations. 


The current concept for low-altitude radar cover calls for the establish¬ 
ment of this coverage down to at least r >0fl ft all around the country. 
It appears, however, that the minimum altitude at which aircraft can fly 
on bombing missions varies widely at various parts of the? U.S. boundary. 
The flat country in Louisiana or Georgia, for example, presents different 
(and much less difficult) problems for low-altitude navigation from those 
offered by the mountainous approaches to Davis-Mou'iian AFB in Ari¬ 
zona. The 'rOO-ft altitude specified, while adequate as a "floor" in some 
regions, appeals inadequate in others. 

) his has been confirmed by detailed map exercises that examined sev¬ 
eral points along the U.S. perimeter.* Segments of the early warning line 
were studied, first, to determine the extent of radar coverage obtained 
below the 500-ft minimum aimed at in the current program, and sec¬ 
ond, to determine (on the basis of an analysis of navigation errors, avail¬ 
able check points, etc.) the approximate heights of feasible low-altitude 
bombing missions penetrating in these regions. We have concluded from 
these exercises that the 500-ft concept should be replaced by a new 
scale of low-altitude detection "floors" that vary mound the perimeter. 

I hese "floors” should he estimated for each segment on (he basis of actual 
flight tests designed to determine how low a j mclraling bomber might 


*Sce V'. I’. SJitlrwn, Pr»trrti.:g U.S. Strategic P, 
Air n,-jertrt, Tire rand Cmjoration, Research l 
(Secret). 


i.it'.ry 1 nu’er: Assumed rlnns jer 

norandutn EM-1738, June 7 (?, 
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' fly at different points in the perimeter Suto ; ; 

to the program to ensure detection -I: c ^ ^ bcncfU ( . 

It is estimated, on the basis of pr • • *> gapfilie-tyi 

•T ■*) -i' - n- w raw 

s l ^= 

filler radars at from $30 m.lhon to $38 million 
c Increase our ability to count and tag aircraft. 

The perimeter radar coverage or,timed above will have buy F 
rcsoU’tion characteristics. Furthermore peacerrne^ >( , 

altitudes will be mud, greater tl.au that norv tc ) 

bigber altitude, I, should also be ^’ r \ identifi, 

„s to simulate the flight speeds of m-d, sm.db 

lock'd, 

.ion bv flight-plan nu,clung, by h ^ <* » anJ cv! 

>>echanged from that of prove! 

important task of raid “co^ ■ ^ ^ relocatioa 0 f some intercept 

tZ lo increase the probalulity that figh.es wf 
be able to intercept and inspect incoming unknowns. 

These measures should be taken. 

Test the low-altitude perimeter radar requirements by adua 
Hidrt a. intervals along the U.S. boundary- On the basts of .,. • 

I'st's, establish new and varied minimal coverages and add the 

gap-filler radars indicated. 

Test acoustic aids for ground observers to determine if >Mrty to 
tag aircraft as ,0 type-and perhaps number-of engroc. can 

»- <* - «* “ c "> “• "• "** ** " 

forthcoming. 
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attained by GOC. If these devices etc effective, equip the GOC 
* ith proper aids and test a band of the GOC to determine the 

icquiic-d depth and spacing of posts for Uggmg ?ircra 
Jund the continental U.S. perimeter. Provide mcent.vcs to 
secure 24-hour manning of posts and establish additional GO. 

posts as needed. 

If GOC "tagging” is not satisfactory, obtain an intercept "tag- 
ring” capability by filling in a band of low-altitude radar* 
around the perimeter of the continental United States and by 
moving some interceptors to perimeter areas. 1 csl me ..10 s 
intercept tagging at night and in bad v.ealher. Install equipment 
on perimeter interceptors as needed. If the GOC can do tms jo \ 
the cost of this measure will be trivial. If, however, He ay ' 
tional gap fillers are necessary, the cost will come to v- 
million on a 6-year basis. 

o HsHud the rcd„r /,ah',etc, 

„„ „ : d , cud M rouen 10 deled tuinmma cuter,ug the Gulf 
of Mexico. 

W of the continental «d», warning system have been 

investigated. 1 Two of these lines ate shown in rig. I«. The most ptomtstng 
Mexican line would consist of a line of radars along the west coast 
ov er California, ,bonce down ,be coast of Mexico, act,ass Mcxtco, end 
Le the northern coast of Yncatan to Cuba and Honda f„ proven 
submarines from entering and loiteting in the Gulf unescortc . bar 
should be placed in the Straits of Flothla (1 bottom-mounted ac nc 
sonars) the Old Italian,a Channel (a Conn,.nous \. ave dopplet 
system), and the Orba-Jamaica-Nicaragua line (two t-kc aettve sonars 
inshore 5 bottom-mounted sonars, 4 C\V doppler barriers, magnet,e 
loop 6 "Texas Tower” evaluation stations). If diplomatic negotiation 
With' Mexico should be unsuccessful, other radar lines arc under study 
at tt/.Kn that avoid Mexico and, for example, urn through Guatemala. 

—I ,7(77. at SuJ, el *■ c«/.w r rmt* T| a «» c " rp '”- 

i it \ r t-itio C, tv* t itIt / ■ i 1 1 0 *)' > 
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r-cpe than the Mexican line, arc 
These alternatives, while more^ mi ^.pj, ci fic extensions of the 

superior in cost and performance <* "'-‘o SAC bases in 

UUW line. Without increased coverage ^ „ ,V,,„„i. evaena 

the soullr and soullrv.cstovcmld have 'jp ^ con! i„ c ntal radar 

Tl,e alien, .dive However. eve, a perid >’< 

is relocation of SAC l a. • t j mc by moving bases 

years the cost of providing act,llon ‘ l co ’ t 0 f the radai extension, 

from the southwest would be not offered by 

, r <; \C is v.rlrrcraMc lo attack by manned bombers becaus' 
A larpc part of SAC - rccomlnc „dcd improvements and 

of inadequate warning. b'Ci • - an j jf the Air Force 

extensions of the warning system were ^ ^ situaMon mifi ht he 

dispel sal program were imp em. ^ ^ ^ ^ •'adequate/* "mar 
expected to develop as *™- n ‘ , jn Table 2 here refer to zone: 






















Earning 

-A-Cqucte 

Marginal 

Inadequate 
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Table 2 

WARNING FOR SAC RASF5 
(Number of J?. !5 cs) 


1937 

1958 

1959 

7 

7 

7 

8 

10 

10 

15 

16 

17 

30 

33 

34 


I960 

8 

13 

IP 

40 



th.il are respectively more than 450 nautical n r 

300 and 450 nautical miles from ill , , t?1C ,inc ’ between 

from the line. The warnmj? U1C ’ CSS t,Lian 300 n2l,tl 'cal miles 

fhm a nw ' rnuig measurements are based on 
t Ut AhXV can function to provide fe |i,H 7 , sumptions 
that tiie submarine-launched threats can r 7 ^ co '™Se and 
program to alleviate these inad-m ■ X d,su ^ fd « | . A base-relocation 

fr <**■** r in * ^ 
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Table 3 
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SAC bases increases fr0n \ , jXnges. The 6 year cost of the minima 
7'.Vi hours with the rccomnu ‘^ hi , Qver <.yoO million. 

program suggested is estimated a s. ‘ ' g f the Atlantic an 

1 This recommended move of home form of "crowding 

Pacific coasts might suggest a cis. ^ y affecting the active defens- 

at the center of the country perhaps f ^ . to * num ber e 

of SAC bases and also .her physical vi m ab ,U o howcver , 

dropped bombs. Both "crowding audits -Kernel 

more apparent than teal. , i per cent of the auv 
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Fiq , 7 —Estimated penetration time to SAC bases after crossing 
continental early warning line-proved warning system 

v „uld hardly be affected by concentration of the points defended. (Suff, 

: .,,1 concentration would mean overlap in the ateas covcrc- ) 

enabling more than one missile site to fire on a bomber gotng 

is f.r too large for bares .0 be » 

prevent evacuation of tbe home bases immediately after bomb 
,l,on, fallout radiation must roach high levels, ami loose arc “ «') 
(V, dose to the ground stems of the boml.s. On the other hand, the 
lone ranre deposition of radioactive tnatcrial endanger,,!.; recovery and 
ei mine after evacuation is not affected by the .eeommended location of 
c ’bases. Although bases for recovery and staging assay from the 
periphery are preferred became of tbe threat of follow-up enemy attacks, 

airfields any place in the country may be chosen. . 

While the move away from the charts is pr.,tartly n.o,tva,cd b) t ie 
need to obtain warning against manned-bomber attacks and attacks 
submarine-launched missiles or sub launched aircraft, ,1 should also be 
served that it does offer moderate advantages in obtaining reliable radar 
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e Improve I be rules for rail! recognition cruel response. 

Response to tactic! warning is nv.de difficult by quite innoccnt-lookir 
configurations of traffic that may turn out to be enemy bombers. On t! 
other hand, what appears suspicious to the warning system may turn r, 
to he friendly. Therefore we need a systematic, objective method < 
evaluating quickly the ambiguous evidence p-escnled by our sensing s;. 
tem and of linking this to SAC’s initial icsponses. _ 

GONAD has in operation a numerical raid-recogmtion procedure l.i. 
consists of a count of "unknown” aircraft currently under survcillan, 
and shown on the Combat Operations Center board. 1 his system^ 
simple and cheap, and is sensitive to a variety of raids. However it worn 
not respond in time to several significant types of raids. It exploits vc- 
little of the information supplied by our sensing system, but its u 
is nonetheless severely limited by a rather high frequency of fat; 
alarms. 

Our present sensing system tells us not only that tncre are unknown 
showing on the COC board but also when and where each unknown f,< 
appeared, its estimated speed and altitude, the length of the track, wholly 
or not it faded from the system (in which case it is simply lost unck 
present counting procedures), and, if it was subsequently identmcd 
unfriendly, the manner in which this occurred. The improvements > 
"tagging” described earlier for the GOC and interceptors should nl 
supply increased information on aircraft t\pcs. ^ 

Our investigation indicates that it is possible to rcducejhejalsevla. 
ratejmd to increase the likelihood ofdetect ingjg sneak raid * 'I his can ! 
achieved by using more of the detection information available and st.T 
tical techniques (likelihood ratio sequential tests) that have alrca* 
proved themselves in application to control of quality in manufacture 
products. (The improvements suggested in the use of data, however, nr 
go hand in hand with the recommended increase in the quality o t. 
carly-detcction and classification data.) In addition, a series of thresl.o. 

M. R. Mitkcy, and W. P. Slittman 

Tactical Taruinf ar.anm Stt.ak Much cu the VS. Zcttc of t,c In'raor, 

R .N„ Corporation. Rowrch Memoranda KM 17.SV (to W puM.shcd) (Secret). 
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limit s must be introduced to permit more graduated responses. Measures 
should be taken to— 

Institute an improved raid-recognition system, for surveillance of 
penetrating flights, and to link it to a routine system of graded 
SAC responses. 

Increase the timeliness of the warning available to SAC and the 
SAC aircraft-position data available to CON.-.D by pro.Ling 
a closer tie-in between SAC and CO NAD at SAC Air Division 
and Air Defense Direction Center level. 

Tlr total 6-year cost of the measures recommended to improve the 
amount and ,diability of warning is estimated to be about $850 million. 
\\ r e are not recommending expensive extensions to o\erw.tet pOiti 
Of the DEW line or the addition of Inciting «*». 10 incrcase aettve- 
defense loll potentials. Our tool is lo increase the completeness and <|ual- 
it y of early detections, and to improve their systematic use for speec mg 

SACs r< no use. 


SPEEDING SAC’S RESPONSE 

At (he present time, SACs initial response to warning is tied to 
CONAD declarations of Air Defense Warning Red, Air DefenseAs a.n- 
inr Yellow, and Air Defense Emergency, all of which were devised for 
a purpose unrelated to SACs mission. Acorn ding to official evacuation 
plans (SAC Regulation 10-55), the Commander -in Chief, SAC, will de¬ 
cide whether to pre/uve for SAC evacuation tflcr one of these alerts has 
been declared by the Commander, CONAD. Thus SAC is connected only 
loosely with raid recognition and begins to react at much too late a stage 

in the process. 

Thee alerts are so costly for the civilian economy that they canno. 
be declared frequently, which means that they can be declared only on 
quite unambiguous evidence. Given the current deficiencies m our warm 
I ipr. system, it is unlikely that a sensibly ph u med _, en cmy attaoc will yie c 
i unambi guou s evidence before bomb R elease. Therefore SACs response is 
1 unlikely to be triggered in time. 
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If its reactions are to be fast, SAC must follow the signals of a r ; >' 
more closely arvl respond at early stages in the development of threatens 
aircraft patterns. Because the cost of SAC? initial response to warning i 
substantially less than the cost of its reactions to a Red or Yellow Ate- 
SAC can afford to respond more frequently than the civilian economy 
These decisions must be made separately and on the basis of evidence 

with diff erent degrees o f equivocality. 

"Initial response," as the term is used in this study, does not includ 
launching a retaliatory strike without the possibility of recall, nor does i 
include firing ICBM's. These actions are final. They are not likely to ! 
taken on the ba sis of ambiguous evidence such as that provided b) 
JCBM warning system. Their cost is ilic cos! of World War III. 

Initial decisions are of a preparatory nature, 'lhcy include: decidir 
to prepare for evacuation, in skeleton condition or in strike conditio: 
readying of missiles; takeoff, from per iphera l bases or from all bases; am 
cv leuation in strike condition with a/fnil-seb ) ret urn proced ure. By a far 
safe procedure we mean one in which the bombers will return to bn 
after reaching a predesignated point cn route unless they receive r 
order to continue. (Without a fail safe pioccdurc. this initial dccis : . 
comes close to being a final decision; ( witfionT rccatt ) it is the fi- 
decision.) If SAC response is to he speeded. SAC must make these pn 
para tor)’ decisions early aid on the basis of a mbiguo us v a illilig • 

, Unfortunately, responding to ambiguous ov idcr.cc means responding i 
f alse alar ms. However , if SAC does not respond to fed sc alarms, there ■ 
no guarantee that it will respond in time to an actual enemy attack. 1: 
means that SAC must respond to some false alarms with decisions f 
preliminary actions, but not with a final decision to strike or hum. 
ICBM's. In addition to practicing crew assembly, and readying aircral 

the decision process must be e xercised. 

The following recommendations arc designed to increase the speed ar 

certainty of SACs response: 

c- Provide an alert procedure , matched to warning time of manne 
bomber attack, for all flyahle aircraft. 

o Provide for aircrew availability within the allowable lime fi> 
receipt of warning— 
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Hu fid on base bousing to case alert problems, with aircrews 
receiving highest priority for such housing. 

Study nonduty-hour availability for quick assembly of personnel 
living on base. 

c Increase readiness of SAC aircraft — 

Maintain in combat-ready status as large a pari of the force as 
possible consistent with training requirements and the flyability 
of nonalert aircraft. 

bor aircraft other than those on combat alert, determine what 
hinds of main...nance can be performed within (he warning 
time available and what can be done in *».!crt shelters. 

Schedule maintenance to minimize the number of aircraft in a 
state of maintenance disabling them from flying within the 
warning time available. Also, minimize the number being 
worked on outside the alert shelters. 

Implement SAC s incentive plan for increasing re enlistment, or 
a modification of this plan designed to achieve the same 
ends. 

0 Provide for additional pilots capable of evacuating SAC aircraft— 

Determine the extent of transition and proficiency flight train- 
ing required to enable rated noncrcw officers in combat units to 
evacuate tactical aircraft. 

Provide such training (a) if the costs arc substantially less than 
those of maintaining an equal number of full) proficient combat 
uew pilots; or (/-) if, owing to an interim lack of base housing 
or sufficient combat-cicw pilots, the alert program is lagging. 

Provide on base housing for. all evacuation-proficient pilots, with 
priority.second only to combat new personnel. 

« Proride for 2-1-hour availability of inomid crews and operations 
personnel, capable of starting aircraft and directing traffic on duty 
cither by— 
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Increasing the number of such peisonncl, or 
building base housing for such personnel, but with lower pri¬ 
ority than for aircrews. 

e Jistablish <i system of grad:rated responses lo ambiguous evident 
of attack, which lowers the rate of false alarms as the cost of the respon 
increases, and consequently speeds reaction as compared with an all ! ■ 
nothing response system. 

To reduce the substantial time needed for bomb loading, bombs shod- 
be stored nearer parked aircraft, probably inside aircraft shelters. Ale. 
bombers should ha ve bom hl_on board. Additional bomb-storage sik 
near complexes of alternate fields would ease this initial respon- 

problem. i 

With the warning measures described earlier and such an improve 
response procedure, SAC’s vital elements would survive a wide variety 
bomber attack's, including some more sophisticated than any shown her. 

The cost of improving SAC s initial response capability is estimated i 
total about $350 million over a 6-year period. 

IMPROVING SAC’S RECOVERY AND STRIKE CAPABILIlY 

An improvement in recovery capability is essential because most evao 
ated aircraft will not be combat ready, will not have full crews, a ful 
fuel load, access to undamaged bombs, and appropriate strike pbr 
Without this capability only a small fraction of our striking force c - 
be used. Moreover, for the fraction of aircraft that evacuates con.K 
ready, even when a final decision to strike has been made, it via) i 
desirable to wait until a larger, coordinated raid can be mounted, or t> 
a mote favorable penetration time. A recovery capability leases the O'" 
mander of SAC free to send the ready aircraft off at once or to stage the 
through recovery fields, depending on circumstances. 

Two groups of measures are recommended to ensure SAC’s recover 
and strike capability. The first of these includes the following: 

c* Prepare to use emergency alternate airfields' end or military, i 
the 7J or overseas : 
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+ (live SAC highest priority for emergency use of all airfields, 
military and civilian. 

Determine the capacity of existing fixed facilities. 

Increase the number of usable strike bases in the United States 
by extending airfield pavements built to emergency standards. 

Supplement the existing fuel available to strike-staging bases and 
prestock necessary materiel at strike-staging bases where it is 
needed. Provide air transport for other materiel and equipment. 

Construct fallout shelters on bases to be used in recovery and 
strike-staging. 

© Prepare jar rap : d flyaway from borne bases: 

Provide a simultaneous engine-starting capability for our bomb¬ 
ers and tankers. This capability should be planned for in the 
design of the recommended protected alert shelters. 

Modify 13-52 and KC-1 35 tail-folding mechanisms to permit non- 
manual unfolding of the tail within 2 to 3 minutes. 

Investigate other possible causes of delay from the time of 
shelter opening to takeoff. 

o Prepare for recovery and striking: 

Investigate the possibility of providing the 1.3-47 with a mod¬ 
ern engine to increase its ability to use short runways on alter¬ 
nate bases with no reduction in range, or, alternatively, to 
increase its range and lessen its dependence on vulnerable 
cn route and overseas bases for prestiike staging and to permit 
greater flexibility in choice of routes to target.* 

Provide B-52 and KC-1 35 aircraft with assisted takeoff devices 
to increase their ability to use alternate bases with short runways. 

A number of engines will be available over the next few years that 
will increase the range of the D-47 by about 35 per cent. Among these 

*Sf.c R. ]. I. ut/, E. P. Olivir, and L. R. Woodworth, Supy,c:t<ti l-ryinc KcJ>Licctn-.i:t for the 
B-47, The rand Corporation, Research Memorandum RM 1679, April 1, 1936 iOUO 
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arc the Vcstinghonsc J-54 engine and (lie Pratt and Whitney J-52 engine. 
On a maximum-gross-weight mission, a B-47 v. ith the J-54 engine, sup¬ 
ported by a KC-97, could reach. 93 per cent of a typical Soviet targe* 
system with wo stop cw route. Compared with 18 per cent that can i\ 
reached by the B-47E with the J-47 engine, 30 per cent of the targets could 
be reached with no refueling. Alternatively, takeoff with a ground run 
as shoil as 4300 ft would be possible with no decrease in present corn- 
hat radius. B-47 's are planned to be in the force in large numbers foi a 
decade; and with a modern engine that could be installed by I960, the, 
can be made more effective in the face of the growing Soviet of fens i\ ■. 
capabilities and our own tanker limitations. If necessary, for those B-47' 
scheduled to remain in (he force for ..several yeais, it would be possi'm 
to stop operating their KC-97’s and use only part of the saw'ngs free 
discontinuing the tanker operation to buy new engines for the B-47. Till 
would increase SACs range capability. And SAC’s strike operations won! 
be g-eatly simplified. The total 5-year cost of operating a KC-97 is aboc 
$1.5 million, and this tanker extends the P-471: radius to 2650 nautic. 
miles. The estimated cost of providing a B-47 with a new engine (J-54; 
giving ever 2800-nautical-mile radii is only two-thirds as much, $1 miI!i • 
(including spares). This does rot mean that we are recommending th 
the KC-97's be given up, since the 3500 nautical-mile combat radius pe 
sided by a B-47 with one of the new engines and refueled by a KC-97 i 
very useful. 

The possibility of providing the B 47 with a new engine has bee 
considered in the past and has been rejected largely because earlier pa 
posals involved extensive depot modifications that would have remove 
B-47’s from operation for extended periods. However, it appears that 
least one of the engines suggested could be installed at base level. It 
Air Porce should-support this engine-modernization program (1) by r 
leasing one or more B-47's on bailment to the engine manufacturers f 
demonstration by actual installation of the field change and (?) by a 
cel era ling the engine development and test program. 1 he cost in the f 1 
year of a program for accelerating engine development and installati< 
tests would come to $13 million. The total cost of equipping 11 win. 
of B-4 /’s would come to about $330 million. 
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M only a small number of bases were available to SAC for staging a 
strife, their use might be denied us by an entm) aka-1; that ciakred run¬ 
ways. But cratering a runway is a very difficult task. It can be accom¬ 
plished only on a small number of fields, and even then it requires a large 
force. In the critical period immediately following a large-scale enemy 
attack, fallout is a greater threat than cratering, if SAC can use only a 
- small preselected set of bases. 

Figure IS, however, shows that there are many bases having sufficiently 
long runways to scive as full-strike bases. The terms, "full strike,” "limited 
strike,” and "recovery only,” ,.cfer, respectively, to bases with sufficiently 
long runways to permit takeoff, under emergency conditions, with full 
fuel load, rnore-lhan-half fuel load, or less-than-half fuel load. (The num 
her of airfields in each category is based on aircraft ground-roll require¬ 
ments and excludes the effect of our recommended aircraft changes: a 
new B-47 engine, and assisted takeoff for the B-5? and KC-135.) Re¬ 
covery-only bases afford a place to wait for radiation on other fields to 
decay. In this estimate, we have allowed for temperature and elevation. 



Ml litniicd Rtcorirj fu ! ! lit,lied Rtiovi.y 

sl'il.e stride only sink sink cn’r 


Fig. 10—Hffeet of crcilcring ollack on number of usable runways world .vide 
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The effective runway lengths were normalized to National Aovisog- 
Coin mi l lee for Aeronautics standard sea-level day conditions, assunu: : 

that the actual temperatures were typical of June. 

Fxistinn stocks of jet fuel have also been looked at. 1 ao.e 4 sh • • 
how many full strike airfields, including the 55 SAC bases, now have jet 
fuel storage capacity of the given amounts within 5 miles of l »c aioiue- 

Tublc 4 

Jet-feel Storage Num f bef 

n , C ;, r ' ia ;:' . Airfields 

(13-5? sorties) 

83 

Over 50 . 

.... 21 

1 to 15 . 

.. 167 

If there v/eie no usable existing fuel storage at all, the co<t of providi- 
a sufficient amount for one strike, distributed among staging rceO\, 

bases, would be approximately $80 million. 

The very large runway-cratering attack, the results o. v. tie > are 
in the right-hand set of bars of Fig. 18, ^s to deny us more than ha 
the bases available for full-strike staging use. Hus attack rcp,escntcu . 
pessimistic estimate of ei-my capabilities, from the U.S. point of vie. 
The enemy force is larger than that estimated by the Directorate c,; Inter 
gonce for a single-wave attack. The CTP is low for the type of tarp 
considcied, and the attrition estimates arc favorable to the attacker. K 
me 18 makes it quite clear that airfield denial by cratering runways o 

be made an infeasible job for the enemy. _ . . 

l 1 oral and countrywide fallout, resulting from a massive attack, is i 
| to be a much greater {hreanoSAC recovr.iy than runway caterings. U. 
urc 19 shows the contamination of airfields estimated to result from t; 
delivery of<200 f O-MT h mbs'. This particular pattern of contammala 
results from winds that might occur in June, hut m Hie course of t 
study other meteorological conditions anc! target sjstems l.a\c ecn te: 
Typical winter winds and winds especially r Jeclcd to lundc i recover) 
tested. The results weie not significantly worse than those snowa. 
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decision we iK'Oel, for choice among prefened strike plans, gross data - 
what is left of the enemy force to attach, what is left of SAC to »?*• 
v.itli, and v.hat is left of US. cities to defend. Othenvise, after a mas'i- 
at! :cl; i:i which the enemy arcs most of his force, we can spend v.hat „ 
mams of our SAC in attacking facilities he no longer needs in defense < 
U.S. cities that no longer exist and leave him essentially unscathc ’ 
These information requirements suggest the need for the other ere: 
of recovery measures— 

O Establish communications connections within the complex , ■ 
recovery airfields and command posts: 

Provide SAC bases and dispersal sites with a remote radiation- 
monitoring; system for measuring falloMt. 

I Our studies indicate that ev en small attacks on key cities w ould disriq 
SAC tcIcphone communications w ithin the United States and from t! 
IJmrcd States to overseas bases. Coordination between SAC and COMA! 
v ould be impaired and SAC s ability to recover and counterslrike wou 1 
l-e seriously delayed. A To i cover, SAC’s high frequency radio back 
network is vulnerable to attack, to jamming, and to enemy passive sv 
veil lance. In any case, a huge part of it would very probably be black 
*. llc C| itical_p e | iod right after attack, by the H-bomb effects 
the >onospbercAl'his Icgds to the following i ecommendations— 

Develop and procure mobile ground headquarters and control 
centers that can be relocated .at intervals before an attack and, 
if necessary, moved during the recovery phase. Those units 
should carry both ground-to-air ultra- and vciy-high-frcquency 
radio facilities, as well as medium and high frequency trans- 
mitters and receivers. 

<; ProVK - c . at SAC base for protection against the ICBM, 
sheltered control rooms and protected terminal lines, both de¬ 
signed to withstand at least 200-psi overpressures. 

M.iy^l y 5-f (Smct| irr,S ’ EII,C>1 ^ on Ionosphere, AFSWF I1K-V 
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„ i \ l ,vkk- a number of mobile microwave relay vans a>ul long- 
rU1 ,. r communications vans stationed at dispersed locations, 
re fiom target aieas, for purposes of backup and restoration 
,,( vi vice in damaged aieas. 

-osif) research and development on the following items: 

(I) mobile relay vans using foiv.vrd scatter and meteor-burst 
communications; (2) airborne relay communication centers for 
c. V ; (3) a USAB forward scatter grid network serving the 
continental United States. 

I mure 20 illustrates, schematically, a possible SAC communications 
lH . { Vhe essential elements of such a system are the many command posts 
.... bases, hardened against attack, and mobile backup communica- 
!ims for emergency use to supplement the peacetime net. With inobne 
around radio backup links, the communications system can be extended 
■ juite cheaply, including the cost of exercising it in peacetime. We have 
included the cost of full-time circuits. But even these costs arc small on 
the scale of SAC expenditures. 
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So f;'- we hove discussed the use of alternate h. l°‘ recover>. 
are the possibilities of using SAC string bases for recovery a or tl.e e 
bis bale been etuckedf There ate souse dear - ' 

They base lottg runways, jet fuel, ccnan.un,cations, .nd 
costly ground equipment. Moreover, many base clcmun. ' ■ •• 

“d .crJ 1CBM a,tact. If we pro-ide sotr, addtftonal protecUon. 

£ probability of our being able to use SAC, bases o, 

marine d-benber attack can be subs,ant,ally ineteased 

range of bomb sizes and aiming accuracies. I be lue o ■ 8 , , 

for recovery, while it cannot be counted on wi.h hrf.h conf,donee, would 

b" a useful supplement to tbc alternate-base system. 

p" cc . . ereises are absolutely essential fn, all pruts of .he recover 

p,L xl illtou. realistic exercise of the system, we can haveno assuratuc 
that the complex task of mounting a strike can be cauu 1,r0l T’• j ' 
is one of tire positive virtue, of the response scheme d,scurvied obove_ Tin 
random!’' occurring false alarms that would tea t from the op -■ • '• 

such a system would provide realistic exercise fo. all ph-S-S -■ ■■ 

response, including recovery. If SAC could not recover from an CMOS.. 
it is unlikely that it could ever recover from a raid! . . 

Improving and speeding the recovery process is cn.npateUvc iJSOj-d 
sive. In total, it will cost about S W millio n over a d-yeat period^ A . 
cover)- capability is essential if we ate to l-eseive Inc s tike pt ,e. n 
aircraft that arc less than fully manned and completely ready I, 
si,ike mission-the largos! part of the force-at the '" nc 1 ' 
needed. And it gives added flexibility to the SAC Commandcm CI . _ 

bis use of the combat-ready part. Having the capacity fo recoe..^f 
and launch them on strike docs not, of course con,pel a I of an mdn. 
attack lo go through a recovery phase—it merely makes p •• - 

commander can choose ,0 send the toady pat, of the force a, once or , 

part of a coordinated later wave. . 

It may be objected that we have little or no rccoveiy capability n « 

and that there arc many uncertainties in any pogn* ‘ ll J n j 

capability. This is true. The exact portion of pane. not fu ') re 
manned when the enemy attacks hut that can K. rcau . 
will depend on many events, only some of winch can he-j 1-nnc 


70 









■ ' *» true that we have „„ z ,„, f 

I’ 011 "” 1 we can hope lo , * v ‘ omb » t ■», and ll.c 

.fmc, ,o he counted on "" * ”T “ «" *m 

■ ;> •' »•>" r-ui of ihe ' aml a , l " *"•* •» *ai l« 

'..'••..“Ml, A ICO,ver,■ capability is needed Ix-c’anse: " S " b,K ' d “” CC 

^ list, it provides the mif* i 

Second, it offer* ,• , , 1 4 ** lhe “OK of attack; 

did not in fact pet of f combat'.ead,'° 1 “j < ’ i "’ ) ' al °" lx>mLcrs "'>1 

«££ m "* V--' * " S force. 

.0,proved 

appraisal of the uncertainties of «* alca't “ '''*>* of » f»»* 


DEfENSE A ^'.NST .cbm ATTACK 

?f hard ly worsen s SAO ,bc vul "«aMi<r of SAC> 

****> «WTn dcsipK^X'T ' ‘T 1 "’ C .'™* " I" chance 

C ° U,d Nvc;i bc inadequate atainst thTVnxT l ° aucrnft altaclc 
CX ‘ l,n, ’ e ’ of * program that omitted V ‘ J hls W0U -'J be true, for 
useful against manneddx)mb^^ti7" p S ' 1C,(crs ' shelters 

attack. aUad * ,hc > -e against 

fmeasures mate a /cakprooTXfcffV Vh °' C .'” C '° tha * d ^ojs and counter- 

' 3,1 ****** manned bomber UhdT ^ ,CSS 3fta ’"*Ne 

'7 n ° ,rn P°rtance, and there a,c " V? Aat *«* defenses 

7 defenses, but the mos- imnort T"' ,ntmcHons ^'een active 

defense for SAC is shelter. " ~ component of an .vUi-lCBM 

Provide Warning 

.. n J,1C A/l ,: ° rcc « considering distant n I 
111 ^ i to 
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c *.* i /1/-1 Iaik 'i»*p 1 >cmH tniwcn on tii 


tb , proposed SAC Combat Alert has been referred to ..s a 


pssiunpMon 

proposed “CCe---— - anJ of thc Novel, o a, 
alc-rt " Concepts of operation ot our 

beiup, formulated with a H-minutc readmes* ' { attad :- 

Such svemmgm.ghuomc from ) ’ dclcrt ICBMs i 

f?'» a distant network o! special H;fferenc<“ 

In'!," ( 5 ) a dislant airtime infrared detection system, ('0 

in Ihc t iine-of-liringol anJ fflMwdley. Jiscusse. 

Th» "first of these has tire- limitations of strategic 
cnrlid Plus .he proHem of extremely short ^.smissicm tm. 

The second source of naming is asuoM o in o 
I ,hat male it clear l/vrl « 

of warning — . 

, ittle is known about how the very small meteors w, I loot to 

ii, c large ICRM-dctection radars, but some of their Um * V ‘ 
semh.e^somc ICBM .rape,cries. A minimabal.ttudc ICBm «»£ 
lory might pass confusingly close 10 the ° - 

Me, cordrail «h oes in , he side lobes of the radar pa„c,n would 

be particularly harassing. 

« is k 7V M 

pe^rcgttlarlyMo 'faonotthem^ radars looking a, 

horizon. i r .... 

Anlitadar coatings (such as those now being constderec fo, om 
men ICfhM) might reduce the detect ability of enemy CUM , 

Induced noise might be produced by placing small decoys m 
1 , ;i< (L ch a (actic would also interfere with Soviet 

radar' detection of our iCBM's, but the Soviets would clearly 
"or alternative sources of warning from intelligence 

Perhaps the most effective counter.neasute for the Soviets won < 
he the jamming of our radars fiorn aircraft and ships well oat- 
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» * U.O*nd w. leuitori.il hoanjaries. Intermittent j a ,n- 
| .»«.* could pmcbcc an in,ole,ably f a | K alarm , il!c . f ^ 

response v.ere the launching of li, c alert f OKC 

** * 7 *^ ** *»<*>•*««, « f tr4tt$ v ., ouM 

pro.;! j useful warnino o f If'nM’r i 

I • . . 1 h u> S QCpc.'KJS on severi main.- 

,<X 1! ' Ka advances. The possibility cannot be excluded th-t this 

, f t " T’ S> ^ "***** •’ “™'“" ■•■■fcareJ ra „ h 

£ Z H ^L :Z T"' "* S, ' SlCm ’ *»> «„no, be counted 

,o Ct h l .r^iM.- S ‘Vro lb,fiU ° US ' Varn,ng ’ Si0CC if V/i " n0t «* to de- 
Soviet spoofing. “ J 11 ™>' '* -sceftiblc ,o 

1" any case, the USSR can reduce /«„/ , 

^ihiTKoiss-i,, ins 

H1 C Q low, nonextremal flinht pniho Th» n (] ■ ‘ > follow- 

in the United States and ,i „ c SAC bases 

Fin ?, The ,; mo , • . r detCCll0n '° ,R1 l ,JCt aic ^own in 

<oL„„ of ,nf,am ' 01 -*■— 

these short time- Mn J ^°" ; ’ C( ' voultl fl,;,hcr reduce 

system would not be'SbTcT/lJT ^ drtCrtion 

Inched missiles could flan!: a northern"!? "nd^T ^ 
JTeessenFnil. “ S m,n £ Tm S 


r2i;, w - - ** „,,, 
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The bomb-alarm system we have recommended on page A) in tonne 

tion with sneak bomber attacks takes on a new importance in the light c. 

the uncertainties of radar warning of ballistic missiles. It presents . 

much less formidable requirement both in cost and in the technical pro. 

lems of carrying it through. And it guarantees at least a. brief interval 

wartime arainst even tire IGBM. Hut how brief this interval will be < 
o o , ( 

pends on the degree to which the enemy can limit tire irregul arity of KT>. 
arrival times at fifty or so separate points. Tin’s Trrrngs us to the fouit 
source of warning listed above. 

Reliance on the fourth type of warning, a lack of simultaneity in t! 
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enemy’s salvo, offers a powerful incentive for liim to achieve simultaneity. 
It appears probable that such warning could be reduced well below 
15 minutes if tire enemy planned to ready missiles for launching, hold 
them in this state r$ long as feasible, and then fire only those ready to go 
at a prearranged time. This would mean building, at some extra cost, 
more missile launching sites than would be requited if timing were not 
critical, but if this enabled the Soviets to destroy SAC, the extra expendi¬ 
ture would be worth while. Jn slan t, while this fourth source of warning 
a bomb alann system—is important and should be pushed, it cannot be 
counted on to supply 1 5 minutes’ notice. 

None of the sources for the estimated 15 minutes of warning against 
ICBM attack offers a reliable basis for defending SAC. They all depend 
ojr the enemy’s not taking a course of action that is advantageous and 
feasible for him. But even with 15 minutes of ambiguous warning, it is 


doubtful that many SAC aircraft could fly off, and very much more 
unlikely th.v the final strike with SAC bombers, or the decisionjojrre 
t he IC BM or Navaho, would be made on this basis. 

While 15 minutes of warning cannot be relied on, even 3 to 5 minutes 
of warning would be useful. It would permit SAC personnel to dive into 
nearby shelters. With the bomb-impact alarm system mentioned earlier, 
any Iackofsimultaneity in the ICBM volley would increase the amount of 
warning. This leads to the following proposed measures: 


e Improve our ICBM rani-recognition capability. Investigate 
the feasibility and cost of close-timing an enemy ICBM volley, 
making use of our ICBM development program for this purpose. 


e> Develop a detection device suitable for giving e.t least 3 to 
5 minutes of reliable teaming of an ICBM attar};.- —one that 
can be operational by I960. If investigation shows that we can¬ 
not reliably get this much warning from the raggedness of the 
volley, procure the detection devices to provide 3 to a minutes of 
warning. Such detection devices would, in any case, be a part of 
any active defense system against ICBM’s. 






o Accelerate development of distant radar and infrared detec¬ 
tion systems. More warning Ilian this mminiurn is valuable, and 
development of-systems providing more, if less reliable, warning 
should be pushed with somewhat lesser priority, provided always 
that the false-alarm rales achievable will permit some useful 
response. If we get more warning, of course, we should use it. 

In fact, the fast-ac ting alert shelters described in the next section 
would help to exploit any delays between warning and ICI'.M 
impact long enough for flyaway. Hut their utility is not de¬ 
pendent on these longer warning times. 

Provide Alert Shelter for Aircraft and Vital Elements 

Figure 22 shows how blast-resistant shelters sharply increase the su 
viva.l of aircraft, personnel, and other vital elements given an ICE* 
attack. The attack shown, postulating 4 luis in each of 55 target area 



t_.fr, shelter Stutter broitss Ipv fc.Mvci) 

Fig. 22—Clfcctiver.sjs of shelters c gainst ICFtM alioclcs 
[A ICS/A lilts per target area) 
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,, a !an;e one .'Hid corresponds to an enemy salvo-bunching capnhilify of 
’i vull ^00 missiles. With shelters designed to resist a pressure level of 
jm} to 200 it is cleat that a missile wil ! 1 a 1M T waihead delivered 
,• i: !i ^-nautical-mile C1:P is ineffedivc. The 1-MT, 2-nautical-milc-CEP 
vrhicle is roroewhaf more effective, hut even, against an ICBM having a 
V 'MT warhead and a 2-nautical mile CkP, 200-psi shelters do quite well. 
Shelter, unlike dispersal, does more than match the enemy s delivery capa- 
pilitv with a U S. la i get one for one. It gives disproportionate benefits. 
}\>r c\v. triple, the enemy would* need 16,800 missiles with I aIT war¬ 
heads and 5-nautical-mile (T : P to kill 80 per cent of a SAC force pro¬ 
tected to 200 psi. This should he compared with the 250 missiles capable 
of destroying this part of an unprotected force. : Analysis lias made it 
clear that protection against overpressures of the order of at l east 200 p si 
is vital. And, as recent work has shown/ resistances of at least this order 
arc feasible. Structures with higher than 200 psi resistances arc under 
investigation, and it may he desirable to build stronger shelteis. 1 ven in 
the range already investigated, further exploration of ways of getting 
any specific degree of blast resistance is needed. 

*'I Ik* fetors deler mining these results may he sure. sled hy the followin’;: T he lethal 
r.ulms of a ! M I' b«»,r.h airburst agains* an unsheltvnJ bomber i* . f out ft F.vcn wrtii 

v.-iy huge inaa ur.u i. s- - for example. a CIT of 3 nautical miles—the ratio of lethal ramus to 
Cl P is little l.s; tlia.n no. If we apply the familiar me'hivJ for <*« t*. r;i "Hing tin fnbabrlity of 
dotroxing a p.in? target, the resulting tstim.it? of tfie single-?!-.' probability of ctatniwtion is 
about 0 -1. Of course out I >mbci 1 «.i*cs arc r.ot paints. I hey occupy a consi derate area. But 
the "point coxtragc" calculation suggests the outcome of an arc *-coverage experiment. Gi\cn. 
for example. f.*> adiaunt "points.” that is. t inkers and medium bombers on the parking aprons 
of the planned one wing 1M? bases, the expected destruction by a m.vJI numhrr of 1-MI 
bombs with a 5-r.auti al mile 0:1* could be surmised to be quite high That the. expectation is 
high has been demon Irate.1 by the outcomes of a lame number of random bomb-drop experi¬ 
ments using a tual base layouts; it is also illustrated by th«- ?S0-missile Soxict force require¬ 
ment quoted ab"xe for the de*stiuction of most of SAC. in 1 'X-o-19S 1 • 

♦ The feasibility analysis is contained in two repeats by Paul Wcidlingci r.nd Mario 
Salvadori. 'the an.ilv.is was earned out under a contract w ith Tim i.ani* Orporaton and tire 
reports have lv.-e n submitted to the Corpotation. Tire* titles of the KptJrts ; re as follows: JxV/vW 

r,W /))«.///:.y 5/*. »..;■//• '/ K/g/V /-Pintic /u.iwt uud+r Bhit L> .eh % by Paul Wcidlingcr and 
jNtaiio Salvadot i. Tlu* r anp Corporation, K«*se;mh Memoiar.d.m KM 1806 (to he* published), 
an.l !’• ntn .7 l : wheif< / / ; w/7* < f Shtl £/'<//< rr. by Paul We idlinger, T he hand 

Coiporation. Keseanh Memorandum Khf 1 7_t ? (to be published) C(T) 

Research. Memorandum KM-1777 describes tlie N-32 shelter shown in 1 ig. 23. 
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i-ul die segmented steel roof slides off to the sides on rollers that 
. ' hear a load when the roof is closed. Fast operation of the shelter 
, i.^n required: the room is designed to open in l minute and the 
. ■ e.uor to rise in another minute. Figure 2-1 shows how the cost of this 
-'u her varies with its resistance to blast over the range of 50 to 200 psi. 
At 50 psi, the cost would be about $900,000, and at 200 psi it would 
t,-me to about $1.6 million. The useful life of such a shelter can be ex¬ 
tended, it appears, by using it to shelter the JCBM, Navaho, or other 
vehicles, and this later use should be planned for in the initial design, 
p (7 shelters of the same type would cost about 65 per cent as much as 
the B-52 shelters. 

Other, more novel, structures arc under investigation., and we recom¬ 
mend that the Air Force urgently pursue a program of research and 
development and testing of such shelters for aircraft and other elements. 

If the U.S. ICBM force of 120 missiles based as shown in Fig. 9 
(page 2S N is modified by the shelter of all vital elements, the Soviet 



0 



100 150 200 

Shelter h.vtes (ps» res : s!?icc) 


Fig. —Trend of B-5? s-Betle.-r cosls with increased Llast resistance 

(reinforced concrete with steel rcof) 
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force needed to destroy it would be increased greatly. It takes, for cx:w 
pie, 7600 missiles, before allowing for availability and aborts, to dcstj: 
an expected SO per cent of tin’s system if it is toughened to 200 psi. (T! 
is the force assuming enemj attack on the most highly concentrated vi¬ 
de men ts—the guidance sites.) Figure 25 shows the lethal area of a 1-M‘ 
and a 20-MT bomb against elements of a missile complex with 200 j 
shelters. There are many problems yet to be solved in sheltering missik 
and their associated equipment, and we do not maintain that 200 \ 
protection is optimal. It is clear, however, that for our missiles as for c 


t Lewch (0T*p'ex 
^ Guidance s^ica 



Fig. 25 —layout of an ICBM (5M-65) provisional group and lethal areas 
of thermonuclear weapons against elements sheltered to 200 psi 
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bombers, there is no substitute for shelter against the ICBM. Conse¬ 
quently we recommend that the Air Force— 

e- Accel crate a program of development of shelter for missiles 
(wil other vital {’round clem cats. A wide mure of over - 

v» Ci J 

press in t s s ho/d d he in rest i gated . 

Soviet ballistic missiles arc not the only inaccurate weapons likely to 
threaten SAC during this period. Submarine-hunched missiles, air-to- 
surfacc missiles, and supersonic manned bombers arc likely to have CEP’s 
exploitable by shelters. But even if we were to have much tougher shel¬ 
ters than those shown in Fig. 22- tough enough to resist everything except 
inclusion in tire crater and lip—this would not be enough as a principal 
defense against more accurate subsonic manned bombers droppingjhigh- 
yicldweapons. 

DEFENSE AGAINST JOINT ATTACKS 

A defence program capable of handling a pure ICBM attack would be 
inadequate against a joint ICBM-manned-bomber attack. It is necessary 
to consider both threats in the 1960’s, because their joint use will Le more 
effective than either used separately. It is also ncccsmiy to consider at 
once tlie best defense for both the 1950’s and 1960’s, because decisions 
made now will determine our legacy for the later period. 

If the cn my used an ICBM attack to deposit fallout, to delay evacua¬ 
tion until manned bombers arrived, these manned bombers would kill us 
in our shelters. The orange bars of Fig. 26 show the calculated radiation 
levels on 55 SAC bases after an ICBM attack. An attack usinn'^OcTmTs- 
silcs is shown. If we permit our crews to absorb no more TTHurMOcT 
roentgens, and with the recommended quick-opening shekels, alert crews, 
simultaneous engine start, and shoit taxi distances, th.cn a base having a 
1-hour dose Kite of 3000 roentgens would have a dr lay before takeoff of 
about 2 hours. And as Fig. 26 shows, one-half of the bases have more than 
this radiation rate. Figure 27 shows that over one-third of our bases could 
• be hit by the follow-up manned bomber raid before they could be evacu 

] «Mcd. The follow-up attack is based on the penetiation times from the 

i 
i 

> 
l 
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fin. 26—Radiation lovcl on 55 SAC bases 1 hour after an ICBM attack 
(l50?-rtjissiie force) 


improved warning perimeter recommended. Without improved warm 
lower radiation levels would delay us long enough to be killed. Morcov 
with largcryield or qihanccd weapons, much higher radiation levos .*• 
consecjucnt delays would result—high enough for all of our aircraft 
be caught on base. 

The results of this part of the analysis emphasize the importance 
anticontamination measures. There are several such measures possible, a; 
the most important one proposed is a moving-water film that keeps 
lcctcd paved areas clean during the whole period of fallout; Our ca! 
lations show-this to be a relatively inexpensive measure capable of re*, 
ing radioactive contamination by a factor of 20 to 100. Figure 26 sh 


♦ See J. 1*. Hill an 1 Marc RcUr, Jr., 77r V. Hect* of lallout on Ait kite Emergency O; 
ft out t „j Sonic Possihh Conntn Matures, The hand Corporation, Research Memo ran 
RM-1629, February 7, 195C' I OUO 
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Brnit cr errlvti! Berber e r :iv?l Bobber arrival 

before evacuation during eva:i6t : :n after evaotficn 

Tig. 27—The effects of fallout from an ICBM attach in delaying evacuation 
until the arrival of manned bombers (improved warning system] 


the calculated radiation levels at 55 SAC bases after an ICBM attack with 
and without anticontamination measures. Even on the low estimate of 
waslulown effectiveness, the radiation level on all bases is within the 
0- to 500-rocntgen-per-hour interval. Several other measures (for example, 
body armor and ground shields) yield definite but smaller additional 
gains. The low dosages achievable by anheoniamination would permit 
quick emergence from shelters and flyaway. 

Another possible “pinning down” tactic is the classic barrage attack 
that attempts to hold aircraft in shelters by repeated hits in the target 
tvi ? area while manned bombers penetrate carrying large bombs. T his tactic 

JC is countered by such measures as increasing reliable early warning radar 

cover against bomber penetration, and by shortening exposure times of 
bombers after emergence from shelter. The Soviet missile force required 
to do this can be made infcasibly large at a moderate cost—for 
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px ample, much larger than theCj^^OO^iJiJSsile for'e referred to rr .• 

To protect the strategic force from destruction by a coordi nated S • 
ICBM and. manned-bomber attach in the sixties, it i< absolutely^e sscn ; 
that a program fo piovidc slickers for the f !y a! >le port ton oft lie stratc. 
force Lv pursued vigorously; hence the protective aspects of the shell* ■ 
On the other hand, there is no realistic alternative to evacuation by S »■ 
before enemy manned bombers arrive; hence the alert slicker’s <;L-. 
aspect. It should also be observed that fast action of the shelter worn 
be helpful against late-arriving ICBM. s. A detailed study of the nat»v 
of the threat and of the opportunities for protection leads to the followii, 
recommendations: 

o Design sevcr.il possible shelters that would provide at least 
700-psl protection for aircraft and simultaneously serve as alert 
hangars. 

o Test the resistance of components of such structures to large- 
yield weapons as soon as possible. 

o Prop ram for shelter construction on a scale that would provide 
alert shelter for all flyable aircraft scheduled to remain in the 
strategic force until 1965. 

o Construct alert shelters on a schedule that would ensure that at 
least one-half of the strategic force would be in shelters by I960; 
the remainder by the end of 1962. These shelters should be de¬ 
signed to be used by later Vehicles entering the strategic force. 

The measures we recommend for personnel protection may be sun 
mari/cd as follows: 

o 0;/ 55 SAC home bases — 

Design and construct personnel blast and radiation shelters re¬ 
sistant to at least 200-psi overpressure for protection against 
ICBM attack, and to much higher resistance for the protection 
of ground personnel assisting in evacuation. 

Design and construct washdown anticonlamrnation systems to 
speed aircraft flyaway. 
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,v.,,V MM MM. “ *"* 

,,a,minims immediate personnel 

•; Shielded bulldo/c rs will be needed * cluu 

fson. airfield pavements. 
t 0ll MnxhMitly WOO recovery bores- 

C JL, *j* ««w°* > Mtm “ i’ to,cc,ion **** 

tion from countrywide fallout. 

•ONNtCTION BETWEEN THE MAIN GROUPS 
■)F MEASURES 

' \\ c ,„ve emphasised’ a, .ha ** ***** 

surra proposed is needed, hut none by rtself.ssuff.e 

» Without measures that increase the cm r. t r.\ s r.■> - • rclia bie 

aitcro f, attack is possible that IS too small to fr« >’■ '£1.- 

warning. , . . , i. 

*— I ... A(K n n IcIHAI tll-tACK 

• Without improved 'vanm.{, » ^ ^ ki „ it will 

will find us cm base and will kill us, it 

at least seriously delay us. 

i nrr ihrov/'nr av/av a major part 

* Without il ”l’ mvc f ,CC ‘ ; ’ ;; J. of the small remainder, 

of our force and restricting out us,, oi 

• • . i hut certain measures in 

Not every item in each group is nrcpl^eaolc, 

each group are urgently needed. 


: o$ts . 

T1 , (otal eos, of the four main £roup, of measures es.unated over 

« r” r tri °sl is shown in Table 5. |v .„ „, f qories. The first 

Most of the cost of tire program n ■ - ^ #|K , KC . 135 ' S 

group includes chiefly aircraft shelters or l ’- r ' wings of 

<»> ,r rent of total assist to £ , a ,^l,e 

„ i7 , ancl KC-07's scheduled lobe ,» I o - — ^ 

major item in the -improved v/auimg c. g > . 

SAC units from our evposerl east and sees, coasts to Inc mlcnor. 








Tabic 5 
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Increasing enemy raid requirements . 

Iir.pio\cd wamity (ineJudinp SAC u-tit relocation) 

Improved SAC initial response. 

Improved recovery nd striking capability. 

Total Cost . 

Avlragt Amnuai Cost. 


Millions of 
Dolhrs 

. 1730 

843 
337 
. 463 

3400 
567 


Table 5 does not include the cost of a program to provide new engine 
for the R 47. Should ojic be undertaken as the resv.lt of the tests we ha. 
recommended, the total cost of equipping 11 wings would be ab;n • 
$550 million oyer the petiod. It coulu be largely financed, if nccessan 
out of savings in tanker operations with a net b;cre«sc in b-47 con. . 
radius. A proposed funding schedule..;for the major items recommcudcu 
given in Table 6. 


Table 6 


COST OF THE RECOMMENDED PROGRAM BY FISCAL YEARS 

(Millions of dollar*) 


Item 

Base relocation 

Warning 

Shelter 

Personnel protection 
Communications 
Alert 3nd response 
l uel storage 
Other 

Total 


7 

IT 

r 

I ; Y 

FY 

IV 

TV 

nr 

1957 

1953 

7_ 

1959 

I960 

1961 

1962 

15 

287 

195 

4 9 



7 

52 

120 

72 

43 

42 

10 

280 

480 

480 

430 



67 

i 62 

62 

40 

. • 

20 

66 

71 

63 

30 

30 


IS 

22 

5 

5 

5 


20 

30 

30 

... 


S 

35 

40 

32 

20 

20 

60 

825 

1020 

793 

623 

97 


Titese costs are subject to all the uncertainties inherent in estimates < 
expenditures for so distant a future. Some of them for example, 
shelter cost estimates—detrend on the outcome of a research and dcvcloj 
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incnt prograin. Because a consMcrablc part, but not all, of (hese costs v. ill 
vary with the number of bomlcis in the SAC', force (for example, the costs 
of shelters, but not of warning), the largest uncertainty concerns the size 
(>f our future strategic force, lhc costs shown v. ere bas< d on a fuiy, 19 A, 
force projection. However, it should be emphasized that these RAND- 
' estimated costs include not only direct outlays, but the costs of training 


and support as well—a total Air force slice. (Jhe more familiar Au 
l-'orce cost estimates include procurement and construction, but little 
more of the operating cost than direct-personnel salaries.) 

The $560 million annual cost of this program is a respectable sum of 
money, but it should be looked at in relation to toe scale of SAC expendi¬ 
tures. SAC is expected to cost between $6 i billio n and $8 billion a year 
between now and 1965. Some fraction ofCair defense is intended for 
SAC, and air defense as presently programmed will he costmg in total 
about $6 billion per year by 1961. The proposed measures to provide a 
secure force add about 5 per cent to the combined cost of SAC and SAC 


defenses o ?r this period. 

We have stressed that wc must have protected strategic power at any 
level of force. This does not mean that if additional funds arc not avail¬ 
able the program should be paid for by reducing force size by 5 per cent, 
since uncertainties in Soviet capability call for a Inigo SAC. In anj case, 
there are, it appears, more appropriate sources for funds. And, of course, 
when one considers the basic function of retal iation, expenditures directed 
toward this goal, not only in the Air Force but in the other services, should 


be examined. 

We regard this program as a minimum. Three years will elapse after 
decisions are taken before there is substantial improvement in our pc si - 
tion. This program could be accelerated at some extia cost, but there are 
necessarily lags in funding, in research and development, in procurement, 
and in construction. During this period we must accept the risks of atta ck. 
However, we should not accept further delays before initiating action, 
especially since the decisions to be made now do not involve commitment 
to the entire program proposed. 

The measures v.c have proposed range fiom preliminary investigation 
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of specific problems to final procurement of some end items. \V|, 
preliminary action is indicated, cost in dollars is often low (for exam- ' 
initiating design of aircraft shelters; starting negotiations with Mexico- 
f r Sltc ‘; ; te ^ ! of lo w-altitude radar e [fee tiveness; study of IQ M h:: . 
investigation of B-47 engine replacement), but the cost in time is m 
IIkso immediate actions (in Fiscal Year 1957) will cost about ,<60 w 
horn Mo.cover, in the absence of a decision, future commitments will I 
made that will later require correction at considerable extra cost. 17 
npie, an) nev. SAC base to be located near the coasts clearly will ’ 

I untenable by the time its construction is completed. 

DETERRENCE AND EFFECTIVENESS OF 
ALTERNATIVE SYSTE/AS 

Figure 28 shows how a SAC protected by the proposed measures worn 
weather an attack in 1961. Over 80 per cent of the bomber feme sutviv 
Hut the problem of defending an offensive force is not so much to emu: 
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i^crelv its survival as to ensure its effcti^c cmplovKient. Thi princtprl 

.,< u ,e$ of effectiveness in the study, therefore, use the icsu.ts c-.^n- )/- 

two-sided campaigns in which the surviving parts of tnc SAC force 
v ; r0 routed from our own bases through i) • enemy dm-nscs to target. 
The next figure shows the result of a campaign in which tire targets at¬ 
tacked ai<^^cTur^na^)This docs not mean other targets ajejjfljni- 
portant, hut in each of the situations treated 1 ere, o ur slii^c q c guis ,< J±i 
the^creater part of the S oviet strategic force has_been launched . Our 
•principal deterrent, Th^Tmust be oU7 ability to dcstiey hieirohcs. 

In l ig. 29 we show the target-destruction capability of the SAC force as 
currently planned, but with some extra aircraft, and of some alternative 
systems, including the one we arc recommending. Inch system was given 
£ 3.4 billion additional to spend over the 6 -yc-ar pcuod. 
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] n the- case of the planned system, this extra, budget was spms. o 
crcasnig the bomber and tanker force. It provides 90 more Bo?, s an 
IX-1 ?S’s. This only increases the number c>f points at v.uc.i i 
ICBM's find SAC from 55 to 61. Two levels of performance o( 
planned system are shown, based on two estimates of the SaC. i.esp 
capability: (l) with none of the force on combat alert and (?) with «■ 
third of the force on combat alert. With no improvement m alnt 
response over our current position, \Mcof tins force vou.c sur.i.. 
initial joint missile bomber attack hy^O CB M> (before degrade 
for unavailability and aborts) a^OO Bollow-up attacks wcu 

sumed to use 500 heavy and medium bombers. Most of our few rem • 
bombers would have difficulty penetrating Soviet a.r defenses, cv . 
they could somehow recover and repoop in the face of countrywide I. 
out and the enemy reattack. Actual target destruction could well be 
tba.n the 8 p er cent show n. 

this system would perform better with part of >bc o cc on 
alert but it would suffer from lack of warning. In the face of a '■ 
timed JCBT'i attack, most of the alert force, as well as practically 
the nonalert part of the force, would be destroyed. J hat p. ; • t <■ 
alert force escaping destruction by ICBM s would not suffer further •• 
lion from a follow-up manned bomber attack, and a cju.ck reacting ■ 
should do better than one with a slow reaction (under some cm 
dances of enemy attack-afterTeii.ts, for example, it may do worse) 
h nrdlv we ll enouch to prosidc_ a_detcrrcnt. If the enemy missile forc 
as large a^joftand if it is launched with less raggedness, then the tar. 
destruction capability of the system, even with one-third of it on con 
alert, goes practicaUpTpgceio. 

If we provide all of the proposed measures except a good recovery c. 
bility and have a combat alert (middle bar of Fig. 29), most of Hu- >• 
survives a surprise attack. But we can count on being able to use • 
those sheltered bombers that arc cm combat alert. Doing Hus is a gw 
on the enemy’s air defense. There arc large uncertainties about bovi-d 
defense kill potentials, and in the campaigns shown here, mdiw 
fifilter and missile kill potentials were used that are only a fracho: 
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those often assumed for the US. air defense forces. Such no attach by a 


combat alert force only would he small, would penetrate along known 


routes, and at a time selected by the enemy through the timing of h.s 
attack. Our alert force might have to penetrate unaccompanied by ground- 
launched decoys, because there would he no fail-safe procedure fo J t! ‘ cir 
recall. (While manned bombers can be launched if it is uncertain whether 
or not an actual attack is under way, ground-launched decoys must he 
delayed until there is ironclad evidence of an attack. Under likely cir¬ 
cumstances the decoys would penetrate too late to help the manned 
bombers.) If enemy attrition has been estimated too low, and if many 
target areas were visited, then much less damage will be done than 
big. 29 shows. If attrition has been estimated too high, then too few tar¬ 
gets will be visited. Finally, depending exclusively on a combat alert 
means putting our offensive force in the awkward position of a defense 
force. It can be feinted out of positio n and attacked sho rtly after bemg 
r ecalled back to bas e. 

This d'eussion is not intended to imply that a combat alert force is 
without value. Having the capability of la unching a quick first strike 


against Soviet bases is ini] 


stressed throughout this report 


the importance of shortening SAC's response time, and it is certainly much 
easier to have bombers combat ready before a surprise enemy attack than 
to have to ready them afterward. But we wish to emphasi/e (l) that a 
combat alert alone will not provide a secure SAC forte in a period when 
i the Soviet Union has the 1C.BM ; and (2) that we cannot afford to throw 
away two-thirds or more of out force. 

The system protected by the proposed measur es lias b y far the largest 
tare et-desinn.-tiou -poiential: 8 3 per cent of tjlCWWyWk ; It can choose 
to operate in a two-wave manner: A coinbal^tCTt-ftneccan be used in a 
reflex manner, followed by a strike wit h the recovered (wo thirds of t ire 
force. Or, if conditions permit, the entire force can be brought together 
for a single coordinated mass attack. It can make this choice depend on' 
the circumstances of the actual enemy attack. Therefore, it completely 
dominates the other systems. This system offers t wo shots at the enem y 
rather than staking everything on one. 
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SOAAC OTHER ALTERNATIVES 

Increasing tlie number of points the enemy must attack is useful. ! 
sole dependence on dispersal docs not provide an adequate de fense. I 
me 30 shows that if we were to spend this additional S3 A billion led 
by going to squadron dispersal (126 bases) t or all of SAC, we \ < ' 
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Fig. 30—Added proinclion of SAC achieved by dispersal alone 
($3.4 billion spent on disperse! clone) 


have no assurance of protection. Against a 300-1 Sea t attack, (he miml * 
of oui bombers surviving would be doubled, but a somewhat larger < 
more effective enemy attack would leave us no better off than we arc ; 
presently planned. 

Figure 31 shows what would happen if this sum were spent on add’ 
tional active defense—in this case, Talcs units. With this extra active- 
defense, practically none of an attacking force of 300 bombers flyin'; 
at medium altitudes and employing no penetration aids get through h 
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• ! >:7: r release line. However, this defense cannot be depended on. ]f 
• enemy uses nit-launched decoys and elect?'onu countermeasures, 
. :;h of the force survives to destroy a large pail of SAC. Finally, such 
augmentation of our active defense docs not provide a defense against 
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Ficj. 31—Added protection of SAC ocliicvcd by active defenses alone 
($3.4 billion spent on Tcilos) 


1 he same budget might be spent on keeping more aii craft aloft at all 
limes . TluCfuinTFy)of such a policy is evident from Fig. 32 on pageTSFlT 
With this sum, we could increase the average percentage of SAC aircraft in 
the air from 4 per cent to ocfly ^Tper cenf ) And at the lime of attack the air¬ 
craft aloft would he, on the average, less than one half loaded with fuel. 
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Frojc^med system Sys'em ■*if, '3d \ \ ?:.n added 

32—Added protection of SAC achieved by keeping aircraft aloft 
($3.4 billion spent on keeping bombers and tankers aloft) 









V. CONCLUSION 




iU-~£p 

, . r ■ ' 0 t) | Uh y L>aiia-£o i _ c|eterrcne e v.c need to adopt measures in 

‘ , tn f ° Ur br0ad n,cas Scribed above. The most important specific 
actions in each group aie 1 

c On Warning, 

bxtend (he continental early warning perimeter to the south, and 
Locate SAC inside of it. 

r ‘ On SAResponse: 

lnciea.se the readiness of crews and aircraft, and 
Change the decision process to speed SACs response. 

^ On Recovery: 

Increase SACs control capacity, to speed and coordinate the use 
ol recovery and staging bases. 

C 0,11,!C > ™*r»g Enemy Raid Size: 

Shelte r vital elements against the JCBM. 

Z’z:ir Hs * m,dc «««•*•*««$>■* *«*». tol .,i 

<’ , <I,IS program: (I) i| is small by comparison with the nearly 

0 niton now planned for SAC and SAC tlcfcj over „,e san ^ 

. ,. '1 ' "'“ rfcJ l ’ y lllC C01,s " f alternative methods for sra „ in „ ^ 

1 11 ' ,!j 10 s[l,f;e lx, ch w bile under thermonuclear attach-C) ,| )c 

:’ Z C r K,kma - "« ** need to be ..mil 

2 — "' V0,V “ “ rjer rsiotr on the course „ 

° L 6)C ’ ar P t0 R™ n - Vl 'c commitment in the next fisc-1 ves, 

amounts to roughly $60 million. “ } 

* ThC C "“ "> °"’ Cr m f m “ tr SAC secure i, , „y ,„„cb 

I> l« m tins summary .epet, we have examined the performance 
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< of alternative defenses we on buy with a fixed budget or a fixed inert 
in budget. We can nsk the question another way. How much do 
vanous systems cost to get some fixed strate gic cap ability in the face 
enemy attack? Budgets for three* other systems having the same tap 
destitution capability as the recommended system arc shown in Fit's 
and 3d, together ,\vith our proposed system. 

Figure 33 shows the cost of four systems, each capable of destroy:' 



ig. J. Tola! costs of alternative systems capable of destroying 85 per cen t 
°1 2 70 Soviet urban targets (in the* face of moderately hiyl, 

Soviet offense and defense capabilities) 



































' F, ° f 270 Sovi « Unio., nrban ,.,r,. c , s ,,, ... , , 

no! extreme Soviet offensive , ^Mr'. 
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defense and to destroy S5 per cent of ,l„ , P '" t,rale ll,c “term's ai, 
H-e firs, system ,,, i ’’T ^ 

S . ACs rcs l’°"«- Two bracketing estimates u“’ C ,'"V^^ °" S| ' lc ' ,i "K 
sbovn: (|) Win, „„ improvement in ‘ '"‘'V' 'e'l'"red are 

Kneed, a very large extra force (and bed- etTr 7 ^ 

ee-eponse, manned bombers as 'veil a t ' ' ( ^ 

evacuation.) (2) \V,„, , grcaI improvem^'m Mr" “ W ^ 
third of die force on short alert i . " ‘ ^ spouse, and one- 

*"« fc - The force stLrng ls tben m ,'e "n ‘ ?"*■**> « 
capability. J-ven with M 1f > • 1 h (,K ‘ Sov «et K.HM salvo 

<han i$ Cl,rrcnt, >- Panned xvriVirrSd r S ,, .j": “..T* f ° !H; 
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additions to our active defenses now being advocated, mk!; ns the ext. : 
si?Tn of cur combat zone to the north, would be even less relevant to il- 
defense of our retaliatory power. Finally, other weapons than the Tal. 
were tested, including the Kibe, Nihe B, Bomarc, and interceptors, with 
out changing the results in any essential respect. 

The th:. ■ fjstcm depends largely on dispersal. Five bombers arc located 
at each of 1000 airfields. The 6-year cost of (bis dispersal and of increas¬ 
ing the f cm ccs crimes to $J0 billion. ’lire cost of this too is extremely sen¬ 
sitive to the level of Soviet offense. 

Ibe last system, that with the recommended mix of measures, is almost 
identical with the recommended system of Fig. 29. It differs chiefly ii. 
suffering less than 2 per cent additional los-es to the attach by 500 ICBjM's 
as against the 250 directed against this system in the earlier comparison. 

Jhe lc>c! costs shown, and the force requirements on which the: 
costs were based, are affected by the level of capability assumed for 
enemy offense and defense and by the level of destructive power we tala 
as clU object,',c for ourselves. Iiut of course there are uncertainties here 
What if the Soviet Union has a poorerccpahility than drat used in th: 
preceding comparison, and a smaller level of destruction is enough te 
deter gene ral wad In the comparisons shown in Fig. 34, a Soviet offer: 
si\e force onlyji little i ciOjcMhan lu lfjjr,i{ ir, the preceding compare 
rs assumed ^ J^CBbfsn^yjOF erjy). 'Jhe effectiveness of So viet air 
defenses is also lialved. Finally, the destruction of on !(y do pcr~~cendN.!: 
the 270-urban target syste m is required o f each system. ('FhiTisTqmva^* 
to the destruction of th< g larg est cit%) 'Jhe annual budgets required 
by each system are shown in Jug. 34. Again tire systems that depend large!;, 
on one or two types of defense measures are extremely expensive in com 
patison with that adopting measures in each of the four major groups. (In 
(his case, the recommended system has a smaller budget than that pro 
gramme,I Jhe £550 million spent annually on extra defense is more than 
offset by the reduction in force size made possible.) 

\vhnt are v.x to conclude from the uncertainties made explicit by these 
two sets of campaigns? For one thing, they imply that it is very hard t ■ 
decide best-force size questions, to determine how many bombers, etc.. 
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Fici. 34 — To!cl costs cf cftcrncfivo systems cope !,| c of d--$noyin»j /Q pc-r cent 
of 270 Soviet urban tarejets (in the far- of low Soviel offense 
and defense copabilnb-.s) 


v/e nccc ^ In oidcr to ina!:c it quite apparent to tl'.c enemy that vc cun 
5 l ii!.c bade reflectively. ] Ids is why v.e have carefully steered clear of such 
claims for this RAND study and, in fact, have phrased the study's results 
to make it evident that they are c omparative!y insensdh c to thes e itn ccr- 
tajjitjcis at an_lcvcds oL encin) caf ^ldl/kii^^j/ue^e^p^nnna'h/i’g iJJu 1 } per 
cent of our oun SAC and SAC defense budget s hould be spent in the 
mays recommended. On the other hand, the uncertainties described per¬ 
mit no easy confidence.as to the adequacy of our force sine. Even in our 
"hiph” Soviet force level assumption we have not /-one beyond the indi- 
cations of intelligence. They are moderate. Moreover, some of the uncer¬ 
tainties arc simply a direct consequence of our ignorance of Soviet force 
planning. Unfortunately our ignorance does not create uncertainty in the 
enemy’s mind. Even though we do not, he will Know whether he has 
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300 Bears and Bisons rather than 300, and 300 JCBM’s lather than 230 
It would be ft•'*!!i,irjy tv j be f plimistic here just became v. c do not know /' 
A some" !: \t similar answer may be given to the cjueshTn of how muc h 
prot ected destructive powei will deter (he- c m.my. It will d pend on the 
altern atives 1 r thin ks air open to h im at the time. Those may include 
acceptance of a crushing defeat in a peripheral war, or the probability 
of an all-out United States attack on him, or any number of other cir¬ 
cumstances that might appear to him at the time to entail huge risks. It 
would be wrong to suppose that lire enemy will fake no risks, lie is some 


times present? 1 with a choice among risks. If is impossible to fix the exact 
level of ictabatory capability that we must be able to keep intact in the 
face of surprise attack. I he fact that the line cannot be sharply drawn 
is suggested in the way responsible members of*the government describe 
the capability wc n .cd: ’’clearly enough,” "solidly sufficient,” enough to 
make it "completely plain” or "crystal clear” to the enemy that we will 
retaliate with devastating force, etc. Rut our strategic force a c - it is planned 
now, even give n the low and uncertain estimates of enemy capabilities, 
cannot ensure a level of destruction as high as that which Russia sus¬ 
tained in World War II—a destruction from which it has more than 
recovered in a few years. This is hardly the "crystal clear” deterrent we 
might need in some foreseeable c ircumstance . 

Rut the concluding point to be made is this: However modest may be 
our desire for a basic deterrent capability, it would be most wasteful and 
inefficient to obtain this goal by a method that allows the preponderant 
majority of our force to be destroyed on the ground at the outset by a 
surprise attack. 








The actions ir< need to take now trill cost about $60 million. 
Delay on these is cosily , but decision on ihe rest of the pro- 
gram is revocable . 


*In an interview with the press on Prer fphrr g 1 Q jg Air Chief Marshal Sir Robert 
Brooke Topham, ( ooimand-r-in-C Imf, I nr Hast, for the l.hiuOi forces stated, Thc.tr: arc char 
indications that J pan docs not know v.hi<h way to torn. Tcjo is sciauhnj: Ids head” As 
Japan did n>>t have a definite polity to follow. liioor ahly, step hy step. s.uV Si: Rnlv.it, ”th« re 
is a reassuring st.ite of uncertainty in Japan.” (O. Dowd Gall ::: h o r, /\c /< c .7 jh the fisrj/, p. p h) 
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The following measu.es involve small early commitments on Ion-lend, 
lime items: 

Diplomatic negotiations with Mexico for the southern radar line. 

Research and development on shelters, and the testing of com 
ponents. 

Development of an engine replacement for the B-17. 

J-ngincering I>-52 and 13-47 modifications. 

Research and development to give Tales a low-altitude capa- 
bility. 1 

Survey for the Gulf of Mexico sonar barriers. 

Research and development on forward scatter and meteor burst 
communications systems and on airborne relay stations. 

I 

Delay in this program will involve large dollar costs latex as well as 
great risks. 

The following items are low in ultimate total cost: 

Dispersal and toughening of bomb storage. 

Development and procurement of a bomb alarm system. 

Test for low-altitude radar coverage gaps. 

Test of an improved GOG line. 

Change in the decision process for SAC--provide SAC-CONAD 
video Jink. 

Priority for SAC use of all U.S. bases. 

Test and procurement of GOC acoustic aids. 

Impiovcd raid-recognition system. 

Stud)’ of the ICfiM timing problem. 

Development and procurement of a fallout monitoring system. 
Development of graded SAC response. 

While the recommended program is not "a quick fix," some of I lie 
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measures listed can be made useful at a fairly caily d. fe. However, the 
v/cik to be done to ensure our power to stole bach after a thcnnonuclcar 
attack snould not be underestimated. For this reason it is vital to tjel* 
started on the long-lead-liine measures, as v/eli as on (hose that can take 
effect quickly. 
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